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EXECUTIVE SUMMARY |

In 1989 and 1990, radiological chemical, and hydrogeological
characterization activities were conducted at the Elza Gate site in
Oak Ridge, Tennessee, to determine the boundaries of contamlnatlon
that is in excess of guidelines set forth by the U.S. Department of
Energy (DOE) for its Formerly Utilized Sites Remedial Action
Program (FUSRAP) and other applicable regulations. The Elza Gate'.
site is an 8.1-ha (20-acre) area with five concrete pads located on
the northern side of the site. Survey activities included near-

- surface walkover gamma surveys, soil sampling, and gamma logging of
the boreholes. 1In general, these surveys indicate levels of
contamination in excess of DOE éﬁidelines around the edges of the
concrete pads, the cul-de-sac of the access road, and several other
small areas on the site. .

So0il sampling results indicate that most of the radiological
contamination is around Pads 2 and 4, around the cul-de-sac, south
of the road near Pads 1 and 2, and between Pads 1 and 2. The
maximum depth of contamination is 1.5 m (5 £ft). »

Data from radiological surveys performed on the pads indicate
that all the pad surfaces have areas of contamination that exceed
DOE guidelines and w1ll requlre remedial actlon. Pad 2 has the
highest levels of surface contamlnatlon. Analytlcal results
'1nd1cate lower levels of contamination on Pads 1, 3, 4, and 5;
radiation ‘measurements were below guidelines over most of the
surface of Pad 5. v
» Results from the 1989 chemical sampling effort indicate. the
presence of polychlorinated biphenyls (PCBs) at various locations
on the site. A more thorough chemical characterization performed
in 1990 indicates that PCBs are present primarily in the southeast
corner. The maximum depth of PCB contamination is 0.3 m (1 ft).

In general, other chemical compounds and metals were not detected
or were found in concentrations that approximate background for the

area.
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1.0 INTRODUCTION

1.1 BACKGROUND

Radiological, chemical, and hydrogeological characterization
activities were conducted at the Elza Gate site in Oak Ridge,
Tennessee, as part of the Formerly Utilized Sites Remedial Action
Program (FUSRAP), a U.S. Department of Ehergy (DOE) effort to
identify and clean up or otherwise control sites where residual
radioactivity remains from the early years of the nation's atomic
energy program or from commercial operations causing conditions
that Congress has authorized DOE to remedy. Under FUSRAP, DOE is
also responsible for -cleanup of chemical contamination on
non-DOE-owned FUSRAP sites and vicinity propertiesrwhen such
chemicals are mixed with radioactive contamination or are
"associated with activities of DOE (of predecessor organizations).
On November 30, 1988, the Elza Gate site was designatéd for cleanup
under FUSRAP. '

The primary legislation authorizing FUSRAP is the Atomic Energy
Act of 1954. FUSRAP was established in 1974, and major remédial
action activities.begaﬁ in 1981, with Bechtel National, Inc. (BNI)
as the project management contractor for DOE. Sites were added to
the program through the Energy and Water Development Appropriations
Acts of 1984 and 1985. FUSRAP, which is administered by the DOE
Office of Environmental Restoration and Waste Management, currently
includes 33 sites in 13 states. The objectives of FUSRAP are to:

e TIdentify and assess all sites used to support early .
Manhattan Engineer District (MED) and Atomic Energy
Commission (AEC) nuclear work and other sites with

conditions that Congress has authorized DOE to remedy

e Decontaminate and apply controls to these sites so that they

conform to current guidelines

1430002 | ' 1
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e Dispose of or stabilize all residues generated during
remedial action in an environmentally acceptable manner

e Accomplish all work in accordance with apprépriate landowner
agreements and local and state environmental and land-use
requirements to the extent permitted by federal law and
applicable DOE orders, regulations, standards, policies, and

procedures
e Certify the sites for appropriate future use
1.2 SCOPE AND OBJECTIVE

Radiological, chemical, and hydrogeological characterization of
the Elza Gate site was performed to obtain data to support
selection of a remedial action alternative. The goals of the
characterization were to identify the location and extent of
contamination, define the characteristics of the contaminated
material, investigate potential contaminant migration pathways,
determine whether the contaminated material exhibits haZardous
characterlstlcs as deflned by the Resource Conservatlon and
Recovery Act (RCRA), and assess potentlal health hazards to workers
performing remedial action.

The characterization was performed in_two phases. The initial
phase, conducted in the spring and summer of 1989, was prlmarlly a
radlologlcal characterization; chemlcal characterization was
limited. - Survey. activities 1ncluded near-surface walkover gamma
scans, soil sampling and analy51s, and gamma logging of boreholes.
Widespread composite samples were taken for analysis of
polychlorinated biphenyls (PCBs) and RCRA characteristics.

The second phase, performed in April 1990, was primarily a
chemical characterization; discrete samples were taken and analyzed
for PCBs, metals, and other organic compounds. Samples were also
taken'fromAbeneath'the pavement at Antwerp Lane to determine

whether radiocactive contamination exists beneath the road.

143 0002 ' 2
04/08/91



o A hydrogeological investigation was also performed in 1990 to .
establish the distribution and relationships of subsurface geologic

- materials and to determine the characteristics of site soil. The

methodology used is described in Subsection 3.4. These data were

used to develop a site-specific uranium remedial action guideliné.
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2.0 SITE DESCRIPTION AND HISTORY

2.1 LOCATION AND DESCRIPTION

The 8.1-ha (20-acre) Elza Gate site is located in the eastern
portion of the City of Oak Ridge, Tennessee, in what is now known
as Melton Lake Industrial Park. Access to the site, which is
unfestricted, is off Melton Lake Drive near its intersection with
the Oak Ridge Turnpike (Figure 2-1). Most of the site is covered
with vegetation. The site is divided into nine parcels; the MED
warehouses were located on Parcels 1 through 4 (Figure 2-2). None
of the original structures remain, but the concrete pads on which
the five warehouses were built are still in place. The total
surface area of the five concrete pads is 7,421 m2‘(79,884 £t2).
There is one building on the site, erected on an existing and
 expanded_concrete pad on Parcel 1. A second pad adjacent to this
building is being used for material storage. .

2.2 SITE HISTORY AND PREVIOUS FIELD INVESTIGATIONS

In the early‘19405,.thé‘sité was developed bY'MED as a.storagé
area for pitchblende (a high-grade uranium ore from Africa) and ore
processing residues. Three of the five warehouses on the site were
used to store radiocactive materials. In addition, smaller
sﬁfdctures may also have been built on the site. _

In 1946, ownership of the site was transferred to AEC. It is
not known whenfMED'ér AEC stopped using the warehouses for'storaée
of the pitchblende ores and residues; however, upon completion of
these éctivities, AEC operated the property ‘as a storage area for
Oak Ridge National Laboratory (ORNL) and the Oak Ridge Y-12 Plant.
During this period,-access to the site was provided by a road off
Warehouse Road west of the site and a railroad spur to the
southwest. The railroad spur was recently removed, and the access
road was closed and replaced by a new access road between the site

and Melton Lake Drive.

143 0002 ‘ 4
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AEC used the site until the early 1970s, at which time it was
vaéated.- After radiological survey and decontamination activities'
were conducted in 1972, the site was deemed acceptable for use with
no radiological restrictions (DOE 1972). At that time, title to '
the property was transferred to the General Services Administration
and then to the City of 0Oak Ridge. The property was subsequently
sold to Jet Air, Inc., which operated a fabricating and metal
plating facility on the site.

In 1987, at the request of the Tennessee Department of.Health E
and Environment, Oak Ridge Associated Universities (ORAﬁ) conducted
~a survey at the site because of the possibility of contamination
from the metal plating facility. Samples were analyzed for
uranium, metals, and PCBs. Elevated levels of PCBs found during
this survey were attributed to the storage of PCB-contaminated
electrical equipment at the site (DOE 1988). Above-background
concentrations of uranium were found in soil in the southern
parcels (Parcels 5 through 9). ‘

A preliminary radioiogical survey was conducted by ORNL in
October and November 1988. The survey included the access road and
the northern half of thefindustrial park, which includes Parcels 1
through 4. All four parcels contained levels of residual |
radiocactivity above'ﬁhe criteria used to determine if a site
warrants consideration for remedial action under FUSRAP. ‘Alpha
.activity on the pads ranged from béckground to 90,0004dpm/100 cm?;
remdvable‘radioactivity levels measured as high as
10,000 dpm/100 cm®. The pads on Parcels 1 and 2 were the most
highly'contaminated;,measurements on taken Parcels 3 and 4 .
indicated minimal activity. The pad used as part of the floor of
the building on Parcel 1 had surface contamination levels in some
areas that averaged over 6,000 dpm/100 cm? alpha and maximum
beta~gamma concentrations that approached 2 mrad/h. The survey
indicated that Parcels 3 and 4 contain residues from MED materials
in soil. Radium-226 concentrations were in excess of 600 pCi/g;

the maximum uranium-238 concentration was 800 pCi/g.

143 0002 7
04/08/91



In 1988, owneréhip_of the'property was-transférred to MECO, a
development company; the site is currently under develdpment for
use as an industrial park. At DOE's request in October 1988, ORNL
conducted a preliminary radiological survey to determine whether
the site met newer, stricter cleanup gﬁidelines (DOE 1988). The
survey indicated that contamination exceeds DOE cleanup criteria at
Parcels 1 through 4. As a result, on November 30, 1988, the entire
Melton Lake Industrial Park was:désignated for inclusion in FUSRAP
(DOE 1988). ' ' '

2.3 PRESENT SITE CONDITIONS

The only building on site is currently occupied by a
" manufacturer of metal storage containers. The pad adjacent to this
building is being used for material storage. Modification of the

property is expected to continue as the parcels are sold or leased.
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3.0 FIELD INVESTIGATION METHODOLOGY

3.1 SITE PREPARATION

Before characterization activities began, trailers for
equipment storage were installed, a civil survey of the site was
completed, and decontamination equipment and facilities were.
assembled. | ' - A

3.1.1 Civil survey

A master 30-m (100-ft) grid, established by a civil surveyor,
was used to determine sampling locations (Figure 3-1). The grid
can be reestablished during remedial action and is correlated with
the City of Oak Ridge and. state plane grid systems. The east and
north coordiﬁates are given on all diagrams of the site. _
Independent 3-m (10-ft) survey grids were also established for
Pads 1, 3, 4, and 5 to facilitate characterization. Because
previous walkover gamma scans indicated widespread contamination on
Pad 2, an independent grid was not established for this pad.

3.1.2 Decontamination Procedures

Chemical sampling tools .and equipment were decontaminated
before each use by following these methods in sequence:

(1) Cleanihg with water and Aiconox soap

(2) Rinsing with deionized (DI) water

(3) Rinsing with diluted hydrochloric a01d (3 to 5 percent)
(4) Rinsing with DI water

(5) Rinsing w1th reagent-grade methanol

(6) Rinsing with DI water

- 1430002 ' 9
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Items were air-dried before use. Solvents were handléd as
flammable material, and the subcontractor kept a fire extinguisher
readily available during all operations that required the use of a '
solvent. Used solvent was collected in containers (Underwriters
'Laboratory-listed) supplied by the subcontractor for on-site
storage until it could be analyzed and disposed of.

Radiological sampling equipment was decontaminated in a similar
manner, with.emphasis placed on removing all soil remaining from

previous samples.
3.2 RADIOLOGICAL INVESTIGATION

‘The following subsections describe the methodology used to .
conduct the radiological investigation. The purpose of each survey
type and the rationale for selection of particular methods are also

discussed.
3.2.1 Background Data

Radiological background data were collected in'conjunction with
Vchafacterization activities to determine the naturally-occurring
levels of the radionuciides of interest at Elza Gate. Three
background sampling locations were-selected within the city limits
. of 0Oak Ridge and Knoxville, Tennessee. The samples were analyzed'
for uranium-238, radium-226, thorium-232, and thorium-230; site
history indicated that uranium-238 and its decay products were the
contaminants of concern. Background data were,collected'usihg the

same protocols as for the field investigation.
3.2.2 Walkover Gamma Scans
The purpose of the walkover gamma scans was to identify surface

areas of elevated gamma radiation. Soil sampling was conducted in

areas with high readings.
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A PRS-1 scaler coupled with an unshielded Eberline SPA-3 probe |
was used to scan 15-m (50-ft) subsections of the 30-m (100-ft) '
grid. The SPA-3 probe used to measure low-level gamma radiation is
a sodium iodide, thallium-activated gamma scintillation detector
‘coupled to a photomultiplier tube. '

3.2.3 Soil sampling

For the work in 1989, soil samples were collected at the
locations shown in Figure 3-2 to determine concentrations of
radionuclides and define the boundaries of radioactivity in soil.
All soil samples were analyzed for uranium-238, radium-226,
thorium-232, and thorium-230. |

Boundaries of surface contamination were determined by
collecting systematic soil samples at intersections of the 30-m
(100-ft) grid. Biased soilhsamples were taken at locations'
selectedAbaéed on the results of the gamma walkover survey.
Surface samples taken at depths of 0 to 15 cm (0 to 6 in.) were
collected with a trowel. Subsurface samples were taken with an
auger at 0.3-m (1-ft) 1ntervals between 0.3 and 2.4 m (1 and 8 ft).
Subsurface sampling locatlons were selected based on the. hlstory of
the site and information from the walkover gamma scans.

Borehole locations were selected based on information from
walkover gamma scans. One hundred boreholes were drilledAusing'
two different'techniqﬁes. In the first technique, samples were
collected from the'auger flights of a mechanically powered posthole
auger capable of sampling to a depth of 1.2 m (4 ft). The second
" technique involved using a 3-in.-outer diameter hand auger capable
of sampling to a maximum depth of 2.4 m (8 ft). Appréximately
one-third of the boreholes were drilled to undisturbed soil.
Disturbed and undisturbed materials were differentiated by slight
texture and color differences.

The boreholes were gamma logged using a BHP-2 probe as a means
of rapidly obtaining preliminary results on gamma radiation in 4
subsurface soil. The BHP-2 probe consists of a sodium iodide

crystal coupled to a photomultiplier tube. A section of lead is

. 143_0002 | | 12
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| attached to the bottom of the crystal for geometry compenéation at
the bottom of the hole. The detector is connected to a portable
scaler (MS-2) for determining instrument response at a particular
depth in the borehole. Gamma radiation measurements taken at 15-cm
'(6—in.) intervals in each borehole were used as an aid in
determining the depth at which samples should be collected. Gamma
logging results are given in Appendix A.

After_gaﬁma logging and sampling were completed, the boreholes -
were backfilled. Boreholes in which contamination was found were |
backfilled to an area above the zone of contamination with
bentonite or clean soil, and the remaining portion of the hole.wasv
backfilled with drill spoils. Uncontaminated boreholes were
backfilled with drill spoils. Drill spoils were surveyed to ensure
that no contaminated soil was placed in uncontaminated areas. |

During the 1989 radiological characterization, radioactive
contamination was found at several sampling locations at the edge
of Antwerp Lane. To determine whether contamination was present
under the road, 12 locations were subsequéntly sampled (in
conjunction with the 1990 chemical characterization) at the
locations shown in Figure 3-3. Small sections:of asphalt were
removed to provide access to the soil, and a hand auger was used to
collect samples to a depth of 15 cm (0.5 ft). '

3.2.4 Pad and Sub-Pad Investigationé,

Independent 3-m (10-ft) grids were established for Pads 1, 3,
4, and 5 to facilitate characterization. Because‘previous gamma
walkover surveys indicated widespread contamination at ‘Pad 2, an
‘independent grid was not established for this pad, and only a few
biased measurements were taken. Direct alpha and beta-gamma '
surface measurements were taken at each grid intersection, and
random locations were surveyed to determine whether contamination
was removable.

Surface beta-gamma measurements were taken with pancake
geometry Geiger-Mueller tube defectors (EIC model HP-210/HP-260 and

Bicron instruments). Surface alpha measurements were taken with

143 0002 R ' 14
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59fcnﬁ zinc sulfide scintillation prébés (EIC model AC-3).-
Both types of probes were coupled to PRS-1 rate meter/scaler
instruments. Gamma measurements were taken with 2- by 2-in. sodium
iodide detectors (EIC model SPA-3) coupled to PRS-1 rate |
meter/scaler instruments. Removable alpha measurements were taken
on smear paper, and the paper was counted on a zinc sulfide,
silver-activated scintillation counter (EIC model SAC-4).
Sﬁb-pad.investigations were conducted to determine whether
concentrations of radioactivity in excess of DOE guidelines exist
beneath the concrete pads (Figure 3-4). Each pad was penetfated
six times using standard hand-held drilling equipment. Samples
were collected to a depth of 2 m (6 ft) below the pad, but only
‘samples to 1 m (3 ft) were analyzed; the remaining samples were
archived. The sub-pad samples were collected at 0.3-m (1-ft)
intervals and analyzed for uranium-238, radium-226, thorium-232,
and thorium-230. ‘ ' '
Additional sampling was conducted at Pad 1. ‘Sémples were
collected from 5 boreholes adjacent to the original. pad, and 15
boreholes around cracks and joints in Pad 1 were opened with a
jackhammer (Figure.3-5). Soil samples and material rem¢ved_from
cracks and joints were analyzed for uranium—238,.thorium-232,
radium—226, and thorium-230. Boreholes were backfilled with
bentonite after sampling was completed.

3.2.5° Air'Monitorinq

Twenty?seven raddn flux measurements (the only air monitoring
data collected) were taken at the site (Figurév3—6). charcoal
canisters were placed on the grouhd and left for 1,445 to-

2,190 min. The canisters were analyzed using an automated couhtihg
- system, and the results were converted to a flux rate with units of

picocuries per square meter per second (pCi/m?/s) .
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3.3 CHEMICAL INVESTIGATION

The goals of the chemical characterization were to identify the
areas and extent of contamination from previous MED and AEC .
activities, to determine whether the waste exhibits hazardous
characteristics as defined by RCRA, and to identify appropriate
methods of waste management.

3.3.1 Background Data

Two chemical background samples were collected from locations
within the Oak Ridge city limits: one from a cemetery and the
other from a private residence.  Background samples were collected
in conjunction with characterization activities and were analyzed
for PCBs and metals. Background samples were collected using the
same protocols as used for the field investigation.

3.3.2 Soil Investigation

For the llmlted chemlcal characterlzatlon performed in 1989,
composite soil samples taken from 12 general areas on the Elza Gate.
site (Figure 3- 7) were analyzed for RCRA—hazardous waste
characterlst;cs [react1v1ty, instability, corrosivity, and
extraction'procedure (EP) toxicity], and PCBs. Composite sampling
locations were selected based on the results of a survey performed
‘using the ultrasonic ranging and data system (USRADS).

Additional locations were_Sampled in April 1990 to further
delineate the areas of PCB contamination found in 1989 and to
obtain information on the presence of metals in soil (Figure 343).
PCBs were analyzed at an off-site laboratory using conventional
teohniques and on site with a Hewlett-Packard 5890 portable gas
chromatograph equipped with a capillary column and an electron
capture detector. This on-site screening methodology was adapted
from a technique called the modified spittler method '4
(Spittler 1984), which was developed by the U.S. Environmental

143 0002 - 20
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Protection Agency'(EPA).. TheAadvantage of the field screening
method is that on-site analysis can be éccomplished while sampling
is taking place, and the need for additional samples can be
evaluated while the sampling team is still in the field. The
primary differences between conventional laboratory analysis and
on-site screening are the time and cost required to perform each
method; on-site screening is faster and less expensive than
traditional methods. SCreenind results, although generally lower
than conventional laboratory results, correlated well with results
from laboratory analysis for PCBs (Figure 3-8) and revealed where
additional samples should be taken.

For the work in 1990, systematic samples were collected from
the corners and center of each Bl—m'(ZOO—ft)‘grid block in addition
to 17 biased sampling locations selected based on information
obtained dufing the 1989 characterization. A hand auger was used
- to collect three samples at 0.3-m (1-ft) intervals to a depth of
1m (3 ft) at each location because results from previous studies
indicate that most radiological contamination was no deeper than
this level. Samples from six additional locations were analyzed’
for volatile organics, base/neutral and acid extraétable (BNAE)
organics, pesticides; and RCRA waste chafactéfiStiCs. These
locations were sélected based on elevated EP toxicity and PCB

levels ocbtained at coﬁposite'sampling locations in 1989.
3.4 GEOLOGICAL AND HYDROGEOLOGICAL INVESTIGATION

Geologic and hydrogeclogic characterization activities were
conducted in June 1990 to obtain data to support development of a
site-specific uranium guideline. ‘Data were collected to determine

the following:

e The distribution and relationships of subsurface geologic.
materials

e The characteristics of site soil

e The water table or potentiometric surfaces qf the

groundwater system at the site

143 0002 ‘ B 22
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3.4.1 Monitoring Wells and Boréholes

Eleven geologic boreholes were drilled by a subcontractor to
BNI (Figure 3-9). All boreholes were logged by a BNI geologist;
radiological and chemical samples were collected by Thermo
Analytical/Eberline (TMA/E) personnel. Boreholes were advanced to
bedrock (as determined by the BNI geologist) using a 6-in. hollow-
stem auger and cutter head. Continuous 0.6-m (2-ft) samples Were' 
collected to refusal on top of the bedrock using either a 3-in.
stainless steel split-spoon sampler or a 3-in. Shelby tube sampier.
. Blow counts were recorded for each interval. Boreholes were reamed
to total depth, 4-in. temporary polyvinyl chloride (PVC) casing was
installed, and TMA/E personnel pérformed gamma logging to identify
areas of elevated subsurface gamma radiation. At borehole
locations B43R201, B43R204, B43R208, and B43R209, the.drill hole
was advanced to bedrock, and core samples were retrieved using
Split-barrel tube coring equipment. Drill holes B43R201 and
B43R204 were advanced 1.5 m (3.5 ft) into bedrock, B43R208 was
cored 3 m (10 ft) into bedrock, and B43R209 was advanced 5.5 m
(18 ft) into bedrock. Tap water used as drilling'fluid wds sampled
and analyzed for chemicai constitﬁénts.' ’ - ’

Constant-head packer tests were performed to determine the
permeability in the cored intervals of B43R208 and B43R209. The
Atests were performed using a single inflatable packer plaéed_abbvé
the zone of interest. Water was then pumped into the test zone to
maintain a constant hydrostatic head, and the volume of water
AnecesSéry to maintain a constant head was measured over time. Data.
reduction was performed following the method described in the
Bureau of Land Reclamation's Earth Manual (BLR 1968). Falling-head
tests were performed to determine the permeability of soils in
boreholes B43R201, B43R207, and B43R211l. Temporary casing was

installed in each borehole down to the zone to be tested. The

casing was then filled with water, and the change in hydrostatic
head was measured over time. In borehole B43R201, the zone to be
tested was backfilled with coarse sand so that water could

infiltrate along a continuous wetted front. Data reduction for the

143 0002 , 24
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' falling-head permeability tests followed the method of Hvorslev
(Hvorslev 1951).  Water-level measurements were recorded daily
during the period in which the boreholes were open.

3.4.2 8Soil Investigation

Soil testing was conducted prlmarlly to ‘obtain data for
development of-a site-specific remedial action guldellne for
uranium. Particle-size analysis, following the procedure described
by American Society for Testing and Materials (ASTM) D422 |
(ASTM 1990), was performed on 11 samples from across the 51te to
assist in soil classification (Figure 3-9). Samples were analyzed
to determine the distribution coefficient for elemental uranium and

the effective cation exchange capacity in accordance with

ASTM D4319 (ASTM 1990) and ASTM STP805 (ASTM 1983), respectively.
The distribution coefficient and the effective cation exchange
capacity give an indication of the capacity of the soil to retard
uranium migration.

3.5 QUALITY CONTROL PROGRAM ’

Quality control (QC) samples were used to assess the precision
and accuracy of the analytical data and to verify that sampling
procedures, ‘'such as those for chain of custody, decontamination,
packaglng, and shipping, were not introducing varlables into the
sampllng process that could render_the validity of the samples

questionable.

3.5.1 Quality Control Program for Chemical and Radiological
Samples :

OC samples were regularly prepared in the field and laboratory
so that all phases of the sampling process were monitored. The QC
program is described in the Radiological and Chemical

Characterization Plan for the Elza Gate Site, Oak Ridge, Tennessee
(BNI 1990).

1430002 26
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3.5.2 Quality Control Program for Hydrogeological Activities

All geotechnical soil testing was performed in accordance with
standardized technical specifications, referencing procedures from -
ASTM, Department of the Army - Engineer Manual, and EPA. BNI
requires that subcontractors who perform geotechnical soil testing
submit a quality assurance program manual and a summary of labeling
procedures before a subcontract is awarded.

All hydrogeological and geological tests, including
~ permeability tests, disturbed and undisturbea soil sampling}
standard penetration tests, and all calculations derived from field
data were documented and performed in accordance with industry
‘standards and.BNIAengineering précedures. All sources of design

criteria, formulae, and references were reviewed and documented.
3.5.3 Sample Custody and Chain-~of-Custody Procedures

Chain-of-custody procedures were implemented at the site to
provide for sample labeling and tracking reports and to document
the possession history of samples to ensure that the validity of
the sémples hés ndt'beengcompromised} These proqedures are.
described in the Radiological and Chemical Characterization Plan
for the Elza GCate Site, Oak Ridge, Tennessee (BNI 1990).

3.5.4 - Calibration Procedures

All equipment»and‘instruments usea during the sampling prdgram
were maintained and calibrated té operate within manufacturers'
specifications and to ensure that the required traceability,
sensitivity, and precision of the equipment and instruments were
maintained. Manufacturers' instructions were followed for
calibration, calibration checks, and maintenance. Any reference
calibration standards used were certified traceable to the National
Institute of Standards and Technology or other acceptable
standards.

143 0002 ' 27
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4.0 HEALTH AND SAFETY
4.1 TRAINING

All workers at Elza Gate who had a potential for exposure to
hazardous conditions during characterization activities were
trained in compliance with 29 CFR 1910.120 {(BNI 1989%a). 1In
addition, all FUSRAP and subcontractor personnel complie@ with
applicablelproject health and safety requirements during-
radiological, chemical, and hydrogeological characterization
activities.

4.2 - SAFETY REQUIREMENTS

BNI is responsible to DOE for ensuring the health and safety of
personnel engaged in FUSRAP-related activities at Elza Gate. The
Health and Safety Plan for the Formerly Utilized Sites Remedial
Action Program (BNI 1989b) serves as the authorizing document for

generic health and safety measures for FUSRAP sites. Specific
project 1nstructlons and 1nformat10n contained . in the plan prov1de
guidance in areas such as. dos1metry, bioassay, medical -
survelllance, protectlve clothing and equipment, and training
requirements. In addition, a health and safety plan was developed
specifically for conditions at Elza Gate (BNI 1989a). ~Parameters‘
included in the site-specific plan .included toxicity, fire and |
explosion, and corrosion hazards; locations of underground

utilities; and emergency response and notification.
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5.0 CHARACTERIZATION RESULTS
5.1 RADIOLOGICAL RESULTS

The following subsections summarize the results of the
radiological characterization of the Elza Gate site. Current DOE
guidelines governing remedial action for radiological constltuents
are presented in Table 5-1. Addltlonally, a site-specific
guideline for uranium in soil will be developed by DOE. In this
report, a value of 35 pCi/g for uranium-238 in soil is assumed and
all graphlcal representations of contamlnated soil areas are based
on the assumption that soil uranium levels exceeding 35 pCi/g
exceed DOE guidelines. This value is in the range of uranium
cleanup guidelines developed for other FUSRAP sites.

"5.1.1 Background Measurements

Background data from three off-site locations in the Oak Ridge
area were collected and subtracted from analytical site data to
determlne whether site radlologlcal measurements were in excess of
guidelines. Table 5-2 ‘shows the results of these background
measurements. |

5.1.2 Walkover Gamma Scans

In general, near-surface walkover gamma scans indicated leVelS‘ .
of gamma radlatlon greater ‘than one and one-half times background -
near the edges of the pads, the cul-de-sac, and several other areas
around the site. Soil sampling was conducted in areas ‘'with
‘elevated readings to further delineate the horlzontal and vertical
extent of contamlnatlon. Analytical results for soil are discussed

in the following subsections.

1430002 ' 29
04/04/91



o TABLE 5-1 -
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES

BASIC DOSE LIMITS

The basic limit for the annual radiation dose excluding radon received by an individual member of the general
public is 100 mrem/yr. In implementing this limit, DOE applies ALARA principles to set site-specific guidelines.

SOIL GUIDELINES ,
Radlonuclide Soll Concentration (pCl/g) Above Eackgmund‘"
Radium-226 5 pCi/g when averaged over the first 15 cm of soil below
Radium-228 .. the surface; 15 pCi/g when averaged over any 15-cm-thick
Thorium-230 soil layer below the surface layer.
Thorium-232 - ‘
Other Radionuclides - Soil guidelines will be calculated on a site-specific
basis using the DOE manual developed for this use.
STRUCTURE GUIDELINES

Airborne Radon Decay Products

Generic guidelines for concentrations of airborne radon decay products shall apply to existing occupied or
habitable structures on private property that has no radiological restrictions on its use; structures that will be
demolished or buried are excluded. The applicable generic guideline (40 CFR 192) is: In any occupied or
habitable building, the objective of remedial action shall be, and reasonable effort shall be made to achieve,
an annual average (or equivalent) radon decay product concentration (including background) not to exceed
0.02 WLY. In any case, the radon decay product concentration (including background) shall not exceed

0.03 WL. Remedial actions are not required in order to comply with this guideline when there is reasonable .
assurance that residual radioactive materials are not the cause.

External Gamma Radiation
The average level of gémma radiation inside a building or habitable structure on a site that has no radiological
restrictions on its use shall not exceed the background level by more than 20 pR/h and will comply with the
basic dose limits when an appropriate-use scenario is considered.

InddorlOutdoor Structure Surface Contamination

Aliowable Surface Flesidual‘Ccontaminatione

(dpm/100 cm?)

Radionuclide ' Averggeg'h Maximum™  Removable™
Transuranics, Ra-226, Ra-228, Th-230, Th-228 100 ~ 300 ‘ 20
Pa-231, Ac-227, |-125, I-128* '
Th-Natural, Th-232, Sr-90, Ra-223, Ra-224 1,000 ~ 3,000 200
u-232, 1-126, I-131, 1-133 : 7
U-Natural, U-235, U-238, and associated decay products 5,000 « 15,000 a 1,000 ¢
Beta-gamma emitters (radionuclides with decay 5,000 8 - v 15,000 8- 1,0008 -y

modes other than alpha emission or spontaneous
fission) except Sr-90 and others noted above'




TABLE 5-1.
(CONTINUED)

2These guidelines take into account ingrowth of radium-226 from thorium-230 and of radium-228 from thorium-232,
and assume secular equilibrium. If either thorium-230 and radium-226 or thorium-232 and radium-228 are both
present, not in secular equilibrium, the guidelines apply to the higher concentration. If other mixtures of
radionuciides occur, the concentrations of individual radionuclides shall be reduced so that (1) the dose for the
mixtures will not exceed the basic dose limit, or (2) the sum of ratios of the soil concentration of each radionuclide
to the allowable limit for that radionuclide will not exceed 1 ("unity”).

bThese guidelines represent allowable residual concentrations above background averaged acrossvany 15-cm-thick
layer to any depth and over any contiguous .1 00-m?-surface area. . .

.Cif the average concentration in any surface or below-surface area less than or equal to 25-m? exceeds the
authorized limit or guideline by a factor of (100/A)'?, where A is the area of the elevated region in square meters,
limits for "hot spots” shall also be applicable. Procedures for calculating these hot spot limits, which depend on the
extent of the elevated local concentrations, are given in the DOE Manual for Implementing Residual Radicactive
Materials Guidelines, DOE/CH/890/. In addition, every reasonable effort shall be made to remove any source of
radionuclide that exceeds 30 times the appropriate limit for soil, irrespective of the average concentration in the soil.

da working level (WL) is any combination of short-lived radon decay products in 1 liter of air that will result in the
ultimate emission of 1.3 x 10° MeV of potential alpha energy. ' '

©As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as deter-
mined by correcting the counts per minute measured by an appropriate detector for background, efficiency, and
geometric factors associated with the instrumentation.

fWhere surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits established for
alpha- and beta-gamma-emitting radionuclides should apply independently.

9Measurements of average contamination should not be averaged over an area of more than 1 m2. For objects of
less surface area, the average should be derived for each such object.

PThe average and maximum dose rates associated with. surface contamination resulting from beta-gamma emitters
should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at a depth of 1 cm. :

iThe maximum contamination level applies'to an area of not more than 100 cn?.

The amount of removable radioactive material per 100 cm? of surface area should be determined by wiping an area

* of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of radio- .
active material on the wipe with an appropriate instrument of known efficiency. When removable contamination on

_ objects of surface area less than 100 cm? is determined, the activity per unit area should be based on the actual
area and the entire surface should be wiped. It is not necessary to use wiping tehniques to measure removable
contamination levels if direct scan surveys indicate that total residual surface cotamination levels are within the
limits for removable contamination. - ' .

XGuidelines for thesé radionuclides are not given in DOE Order 5400.5; however, these guidelines are considered
applicable until guidance is provided.

' This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them. It
does not apply to Sr-90 which has been separated from-the other fission products or mixtures where the Sr-90 has
been enriched.

4.46 3367.2
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" 5.1.3 8oil sampling and Borehole'Gamma Logging

All boreholes drilled using the mechanically powered posthole
auger and the hand auger were logged by a geologist. None of the
boreholes reached the water table, but approximately one-third
penetrated to undisturbed materials, indicating that the maximum
depth for mechanlcal emplacement of surface materials had been
reached. On the northern perimeter of the site, the undlsturbed
material is generally indicated by auger refusal, probably bedrock
(limestone). For the remainder of the site, the undisturbed
material is a clayey silt, and the disturbed material is generally
e-silty clay. -

Results from downhole gamma 1ogging are pfesented in'

" Appendix A; measurements ranged from 5,000 to 2,056,000 cpm,
compared wiﬁh an average background value of 13,000 cpm. Gamma
-logging methodology prevents a direct correlation between
picocuries per gram and counts per minute. '

Analytical results for soil indicated that most of the
radioactive contamination is adjacent to Pads 1, 2, and 4, around
the cul- de-sec, and across the road from Pads 1 and 2 (Figure 5- 1)
There are also several smaller areas of contamination scattered
around the site. The maximum depth of contamination is
1.5 m (5 ft) in an isoiated aree between Pad 4 and the cul-de-sac.
Radionuclide concentrations obtained from this location ranged -from
6 to 12,000 pCi/g for uranium-238, 2.6 to 12,000 pCi/g for
radium-226, 1.9 to 82 pCi/g for thorium-232, and 8.1 to
12,000 pCi/g for thorium-230. In general, contamlnatlon at the
"Elza Gate site is shallow [in the upper 0.15 m (0.5 ft) of soil].
Analytical results for soil samples are provided in Appendix B.
All direct field measurements and laboratory results in this report
represent gross readings} background measurements and
concentrations have not been subtracted. Uraniun-238
concentrations ranged from <2 to 12,000 pCi/g, thorium-232 ranged
from 0.5 to 82 pCi/g, radium-226 ranged from 0.3 to 12,000 pCi/g,
and thorium-230 ranged from <1 to 15,000 pCi/g. In general,
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results 1nd1cat1ng areas of gamma-emitting’ contamlnatlon were .
consistent with downhole gamma logging and surface walkover gamma
scan results.

5.1.4 Radiological Surveys of the Pads

The results of the radiological surveys of the pads are
summarized in Tables 5-3 and 5-4 and are shown in Figures 5-2
through 5-6. Data indicate that all pads have areas of .
contamination that exceed DOE guidelines (Table 5-1). »

Pad 2 exhibited the highest single-point and average surface
contamination levels. The average direct measurément of total
(fixed and removable) activity for Pad 2 was 258,000 dpm/100 cm?;
removable activity averaged 620 dpm/100 cm®. Results for the
samples from Pads 1, 3, 4, and 5 indicate lower levels of
contamination (in descending order), with results from Pad 5
indicating levels below applicable guidelines over most of its
surface. '

Additional study and cleanup performed on Pad 1 included

completion of a radiological survey, sampling and analysis of: sub-
pad soil and concrete,_and concrete deContaminaticn}4 Concrete -
samples were taken'at areas determined by the results of the
walkover survey. These areas had maximum uranium—238,‘radium-226,
and thorium-230 concentrations of.270, 200, and 406 pci/g,
reépectiVely.
_ In July 1989, a portable abrasive blast cleaning system was
used to remove the top 1.27-cm (0.5-in.) layer of contaminated
concrete from Pad 1. The objectives for using this system were to
test .its applicability for use on the other on-site pads and to
reduce potential exposure to workers in the building.
Approximately 11.5 m® (15 yd®) of contaminated concrete dust was
generated and transported to DOE's Oak Ridge Reservation for
storage. A summary of the radiological conditions of Pad 1 before
and after decontamination efforts is shown in Table 5-5.

A radiological survey of Pad 1 was conducted after the

decontamination work was completed. With the exception of two
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. TABLE 5-5 ..
COMPARISON OF PAD 1 CONDITIONS BEFORE AND AFTER
DECONTAMINATION EFFORTS
Before Decontamination ' After Decontamination
Average (dpm/100 cm?) Average (dpm/100 cm?)
Alpha  Beta-Gamma _ Alpha Beta-Gamma
1,350 12,830 . 750 4,600
143 0002 - a3
04/04/91 ‘




'concrete expan51on jOlntS that bisect the pad and scattered
irregular cracks in the pad, all areas of the pad met the allowable
total residual surface contamination guideline for‘uranlum

(Table 5-1). The average direct reading across the surface of

Pad 1 was reduced from 15,000 dpm to 5,000 dpm as a result of the
decontamination effort.

5.1.5 Sub-Pad Investigation

Sub-pad sampling results are presented in Appendix C, and -
Table 5-6 presents the data from an additional study of Pad 1.
Sub-pad sampling results indicated ‘levels below recommended DOE
"guidelines for soils except those from the additional study of
Pad 1, which focused on joints, cracks, and areas immediately
adjacent to the original pad. Contamination found in the soil
beneath the cracks ranged from <2.0 to 1,300 pCi/g for udranium-238,
0.5 to 45 pCi/g for radium-226, <1.0 to 500 pCi/g for thorium-230,
and <0.4 to 4 pCi/g for thorium-232. The data indicate that
contamination migrated through the cracks and joints to the soil
beneath the pad. ' | | '

5.1.6 Miscellaneous Sampling

Two sediment samples were collected: one ffom a storm sewer
southwest of Pad.é, horth of Antwerp Lane (E 81575, N‘38840)! the
other from a storm sewer southeast of Pad 1, south of Antwerp_Léne
(E'82235; N 38825); ‘The samples were analyzed for suspended and.
dissolved total uranium, radium-226, and thorium-230. Results
indicated that radionuclide concentrations do not exceed DOE
remedial action guidelines for soil (DOE currently has no
guidelines for sediment) (Table 5—1}. '

Three surface rainwater water samples were collected to
determine whether runoff from the site was contaminated. The
samples were collected east of Antwerp Lane (E 82320, N 38800),
south of Pads 3 and 4 on the southern side of the site (E- 81550,

N 38610), ahd_southwest of the cul-de-sac (E 81220, N 38760). The

143 0002 ‘ 44
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~ TABLE 5-6 .
RESULTS OF INVESTIGATION BENEATH PAD 1

Sampling V Radionuclide Concentration (pCi/g * 2 sigma)
Location® Uranium-238 Radium-226 Thorium=-232 Thorium-230
Al <15.0 2.0 £ 1. 4.0 2.0 2.5 + 1.4
a2 640.0 * 40.0 . 4.4 0. 1.0 £ 1.0 150.0 % 10.0
a3 45.0 * 18.0 6.0 + 1. <0.8 18.0 * 3.0
a4 41.0 + 19.0 5.0 * 1. 3.0 £ 1.0 10.0 + 3.0
Bl 150.0 + 20.0 2.4 + 0. 1.6 + 0.8 8.9 + 2.8
B2 _' <5.0 " 0.6 % O. 0.9 * 0.5 <1.0
c1 <4.0 | 1:0 * 0. 1.0 * 0.5 1.2 + 1.1
c2 53.0 + 13.0 31.0 + 2. 2.0 + 1. 77.0 + 7.0
c3 1300.0 + 100.0 14.0 * 2. 2.0 + 1. 500.0 + 20.0
ca ' <2.0 0.5 + 0.4 * 0. 1.4 £ 1.1
p1 <4.0 1.3 + 0. 0.6 + 0.3 3.3 £ 1.6
D2 25.0 * 21.0 45.0 + 3. <2.0 140.0 + 10.0
D3 520.0 * 30.0 41.0 + 2. 3.0 + 1.0 230.0 + 10.0
D4  <7.0 1.7 +.0.5 1.7 + 0.7 2.0 * 1.3
D5 68.0 * 9.0 9.0 % 1. 1.6 * 0.5 27.0 + 4.0
El ' <8.0 : 1.6 + 0.6 3.0 £ 2.0 1.2 + 1.1
E2 <13.0 ' 7.0 % 1. <3.0 9.6 % 2.4
E3 N <6.0 1.5 * 0. 3.0 £ 2.0 2.0 % 1.3
‘W1 <5.0 1.0 + 0.4 2.0 + 1.0 1.0 + 1.0
w2 <8.0 1.8 + O. 2.0 £ 1.0 . 1.5 + 1.2

®*See Figure 3-5 for locations.
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_samples were analyzed for suspended.and'dissolved'tetal urahium,
radium-226, and thorium-230. The sample from the eastern side of
the site (E 82320, N 38800) showed the highest readings, with
concentrations of 9.8 pCi/L for dissolved total uranium, 12.6 pCi/L
for suspended total uranium, 24 pCi/L for suspended thorium-230,
and 12 pCi/L for suspended radium-226. These values may be
compared to the following guidelines contained in DOE Order 5400.5
for the release of water to an uncontrolled area: 600 pCi/L for
natural uranium, 300 pCi/L for thorium-230, and 100 pCi/L for
radium-226. | ) '

For. soil samples taken from beneath the asphalt of Antwerp
Lane, analyses for uranium-238, radium-226, thorium-232, and
thorium-230 indicated that radionuclide concentrations did not
exceed DOE guidelines for concentrations of radioaetivity in soil
(Table 5-7). In October 1990, 16 soil samples were collected south
"of the Elza Gate property boundary, between the site and Melton
Lake Reservoir. Sampling locations are shown in Figute 5-7. These
samples were analyzed for uranium-238, radium-226, thorium-232, and
thorium-230. Results from this sampling effort indicated that none
of the samples contained concentratlons of- the radlonuclldes above
DOE guidelines. - Sample results are. glven in Table 5-8.

5.1.7 Gamma Exposure Rate Measurements

" camma radiation exposﬁre rates were measured 1. m (3 ft) above
the ground using a pressurized ionization chamber (PIC). The PIC
response to gamma radiation is proportional to exposure in .
roentgens. PiC background measurements ranged from 8.2 to.

10.0 ﬂR/h. Against an average background exposure rate of

9.3 uR/h, 23 of the 40 measurements were‘below background, ranging
from 7 to 571.4 uR/h with an average of 36.3 uR/h. Eight
measurements were taken inside the building; all were below the DOE
criterion of 20 4R/h above background for habitable structures.
Gamma exposure rate results are shown in Table 5-9. Gamma

radiation measurement locations are shown in Figure 3-6.
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. _ TABLE 5-9.
RADON FLUX AND GAMMA EXPOSURE RATE RESULTS FOR THE
ELZA GATE SITE

Coordinate® Radon Flux Gamma Exposure Rate?

E N (pCi/m?/s) (uR/h)
80700 38800 0.55 7.9
80700 : 39000 - o 0.13 7.9
80900 38850 , 0.10 9.2
80900 39050 0.07 8.4
81100 38800 1.07 9.2
81100 39000 : 0.43 ‘8.3
81280 38780 9.47 12.9
81300 38700 0.17 9.6
81300 39050 X 0.10 8.3
81330 38870 158.5 '571.4
81440 . 38865 14.62 15.7
81500 38700 0.55 8.4
81500 " 38900 , 18.83 7.8
81500 39055 : 0.37 8.8
81700 38800 0.10 7.3
81700 39000 ' 0.37 8.0
81810 38870 -b 40.0
81811 38870 -=P 60.0
81812 38870 -=b 80.0
81815 - 38870 : -b o 99.4
81815 - 38910 : 0.35 L 13.0°
81820 . 38870 . L =R S 270.6 -
81860 38900 4.67 ' ' 9.8
81900 38700 ' 0.20 7.7

81900 : 38900 : 13.58 9.2
81990 38785 : 0.42 22.6

82000 - 38690 0.05 7.5
82000 39060 , _ 0.23 7.8
82013 38958° --> 8.0

82028 38968° _ —-=P "11.0
. 82033 38929° o . ==b 10.5
. 82043 38888° --p 7.0
82073 38949° -=P 18.0
82100 38600 © . 0.08 8.9
82100 38800 0.07 7.9
82123 38889°¢ ‘ =P 7.5
82132 38930° L ==b 9.5
82132 38979° --b 11.5
82200 39000 0.55 7.5
9.1

82300 38700 0.15

®See Figure 3-6. :

’No radon flux measurement taken at this location.
‘Measurements taken inside the building.

dcamma exposure rate measurements include background.
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'5.1.8 Air Monitoring.

Twenty-seven rédon flux measurements were taken at the site
(Figure 3-6), 11 of which were below average background for the
‘area (0.2 pCi/m?/s). The minimum measurement was 0.05 pCi/m?/s,
the maximum was 159 pCi/m?/s, and the average was 7.7 pCi/m?/s.
These values can be compared to DOE residual radioactivity
guideline of 20 pCi/m?/s. The'above?background flux measurements
are a result of high concentrations of radium-226 in those areas.
- Radon flux and PIC measurement results are given in Table 5-9. |

5.2 CHEMICAL CHARACTERIZATION RESULTS

The following subsections summarize the results of the chemical
characterization of the Elza Gate site. '

5.2.1 Background Measurements

Background soil samples from two off-site locations in the
Oak Ridge area were analyzed for PCBs and metals to provide a basis
for comparison with sample reéults fromvtheAsiteL Baékground-A 4
metals results and sampling locations are given in Table 5-10; no
PCBs were detected in the background samples at levels ébqve the
detection limit of <160 u/Kg. - ' |

5.2.2 Soil Investigation

Results of chemical analyses performed in 1989 on composite
soil samples indicate the preéence of PCBs, ranging from 0.39 to
24.0 ppm (Table 5-11). The highest concentrations occurred south
of the road in front of Pads 1 and 2. '

The results of the chemical analyses performed in 1990 provided
additional information on the distribution of PCBs at the site.
PCBs were detected in 8 of the 78 locations sampled in 1990, with
results ranging from 2.8 to 69 ppm. The results show that the

contamination was limited to surface-samples;'PCBs were found only
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TABLE 5-10
BACKGROUND METALS DATA FOR THE OAK RIDGE AREA

Sampling Location [Concentration (ppm)]

Parameter 143-Bl1- 143-Bl1- 143-Bl- 143-B2- 143-B2- 143-B2-

0-1 1-2 2-3 0-1 1-2 2-3 Average
Silver 1.9 2.2 2.4 2.1 2.2 1.5 2.05
Aluminum 6870 22700 18400 12400 16800 8810 14330
Arsenic 19.2 21.9 24.1 21.4 21.9 . 14.9 .20.6
Boron 19.2 21.9 24.1 21.4 21.9 14.9 20.6
Barium  38.3 43.8 48.1 65.6 - 67.1 35.8 49.8
Beryllium 0.96 - 1.3 1.4 1.1 1.1 0.75 -~ 1.10
calcium 958 1100 1200 16100 1740 746 3641
Cadmium 0.96 1.1 1.2 1.1 1.1 0.75 1.0
Cobalt 10.5 11 12 10.7 12.1 7.5 14.0°
Chromium 11.1 "15.4 12.2 13.2 22.5 9.8 15.2
Copper 11.6 17.3- 26.9 8.5 17.1 8.5 15.2
Iron . 15300 40500 37000 " 17400 18500 12800 23583
Mercury 0.29 0.14 0.13 0.21 0.13 0.13 0.17
Potassium 1120 3340 2370 1380 2950 1290 2075
Magnesium 958 . 1910 1450 1440 2350 1040 1525
Manganese 451 36.3- . 130 958 445 261 380
Molybdenum  19.2 - 21.9 24.1 .. 21.4 21.9 . 14.9 20.6
Sodium 958 ~ 1100 1200 1070 1090 746 1027
Nickel . 8 22.5 24,2 10.2 16.6 6.9 14.7
Lead ' 19.2 21.9 24.1 21.4 .  27.8 o 14.9 ~21.6
Antimony 11.5 13.1 © 14.4 12.8 13.1 8.9 12.3
Selenium 19.2 21.9 24.1  21.4 21.9 14.9 20.6
"Thallium 28.1  71.8 61.8 39.5 43.4 24.5 44.9
Vanadium 13.4 28 23.7 25.2 26 15.9 22
Zinc 23.7 49.9 57.7 25.4 44.1 18.6 36.6

Bl - Taken at Cedarbrook Cemetery within Oak Ridge, Tennessee, city limits.

B2 - Taken at a private residence within Oak Ridge, Tennessee, city limits.

143_0002 | 52
04/08/91




. TABLE 5-11 o _
RESULTS OF 1989 CHEMICAL ANALYSES ON COMPOSITE
SOIL SAMPLES FROM THE ELZA GATE SITE

EP Toxicity®

PCBs" Lead

Location® (ppm) (mg/L)
1 6.2 . BDL?

T2 9.6 2

3 10.0 " BDL
4 23.0  BDL
5 1.0° BDL
6 6.4 ~ BDL
7 1.3° BDL
8 4.6° _ 16.5
9 7.3 BDL
10 4.7 : BDL
11 24.0. BDL

[
)

0.39° - BDL

*See Figure 347,

PPCBs - polychlorinated biphenyls.
‘EP - extraction procedure.

9BDL - below detection limit.

*Present in concentration below detection limit.
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in the 0- to 0.3-m (0- to 1-ft) sample increment. Approximate
sampling locations and PCB concentrations are shown in Figure 5-8,
which incorporates positive PCB results of 30 soil samples from the
ORAU survey and the 1990 BNI chemical investigation at Elza Gate.
| Metals found at concentrations above background (as reported in
Table 5-10) included arsenic, copper, potassium, selenium,
thallium, cadmium, lead, zinc, manganese, nickel, and barium. A
summary of metals results is provided in Table 5-12, which lists
metals that exceed background. The results for all metals analyses
are provided in Appendix D. Each sample was glven a unique
identification number: the site identification number is first,
followed by the borehole number and the depth from which the sample
was - collected. For example, 143-01-1-2 indicates that the results
are from the Elza Gate s1te borehole number 1, at the 1- to 2-ft
depth interval. Borehole lpcatlons are shown in Figure 3-3.- The
elevated metals levels were found primarily in the southwestern
portion of the site, to the north of Pad 4, and at the end cf'the
cul-de-sac. Samples with levels above background were confined to
the 0- to 1-ft increment. Manganese was found at concentrations
ranging from 9 to 8, 540 ppm. " The highest level of manganese was
found south of Pad 3, north of the cul—de—sac. ‘Values for'lead in
discrete‘samples ranged from O. 5 to 4,050 ppm; the highest level
occurred at the end of the cul-de-sac, between the southern ends of
Pads 4.and 5. Nickel values ranged from 6.9 to 16,100 ppm;'the
‘highest level was found between Pads 4 and 5 north of the
cul-de-sac. Average concentrations of metals in soils were
calculated using detection limits when p051t1ve concentratlons were‘
not detected. When this procedure is used, the calculated averages
represent a conservative assessment of metal concentrations for the
site. '

Although other metals were found at concentrations exceeding
background values, only lead has been identified at concentrations
of potential regulatory concern (Table 5-11). Additional chemical
analyses indicated leachable lead in composite samples at 2 of

12 locations; the highest concentrations were found north of the
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-TABLE 5-12 |
SUMMARY STATISTICS FOR 1990 METALS DATA
FROM THE ELZA GATE SITE

No. of Samples Concentration (ppm)?

Analyzed Mean® Minimum Maximum
Silver 196 2.5 . 1 _ 37
Aluminum 196 . 13,416 - 200 . 150,000
Arsenic = 196 40.6 2.4 A 399
Boron 196 26.1 2 102
Barium 196 88.9 a.9 665
Beryllium - 196 1.5 0.8 13
Calcium < 196 32,683 746 258,000
Cadmium 196 A 1.8 0.7 18
Cobalt 196 25 1.9 - 138
Chromium 196 - -~ 23.3 1.1 183
Copper 196 231 0.7 7,830
Iron 196 27,510 ‘ 100 222,000
Mercury '196. ' 0.6 0.1 7.7
Potassium 196 1,433 122 - 14,400
Magnesiﬁm 4196,  _ ' 3,336 . o122 - , 36,800
Manganese 196 941 8.7 . 8,540
- Molybdenum ‘196 - 25 20 275
Sodium 196 1,361 . 122 12,300 °
Nickel 196 . 153 ' 6.9 . 16,100
Lead . 196 102 0.5 4,050
Antimony 196 - 15 2 -151
Selenium 196 © 145 3.3 749
Thallium 196 72 3.2 467
Vanadium 196 33 2.2 173
Zinc 196 124 3.2 3,140

*Maximum and minimum values include results reported below
background values.

bAll values, including those reported as the sample detection
limit, were used. to calculate the mean.
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road near Pad 4. The composite sample taken from location 8 .
-léached.sufficient concentrations of lead to qualify the material
sampled as a hazardous waste under RCRA; however, it should be
noted that the material is not covered by RCRA regulations until it
is in some way managed (for example, by excavation and storage).
The EPA Contract Laboratory Program statement of work for organic
analysis (SW-846) allows statistical evaluation of analytical
results to determine whether waste is reguléted by RCRA. - Because
levels of lead in excess of criteria were found in only one
location, it is likely that the material is below applicable .
reéulatory criteria (EPA 1987). Low levels of cyanide were
detected in three locations, and leachable mercury was detected at
very low concentrations at two locations, which are below
regulatory concern.

Eighteen soil samples were analyzed for volatile and BNAE
organics, and leachates from.the soil samples were analyzed for
Apestigides and herbicides. Only 2 volatile organic compounds were
detécted: toluene (in 11 samples) and carbon disulfide (in
5 samples); results are given in Table 5-13; Both compounds are
well below applicable regulatory levels.

No samples analyzed for BNAE organics or pesticides and
herbicides had concentrations above the analytical method detection
limit. Published detection limits for chemical ahalyses are given .
in Table 5-14. |

5.2.3 Miscellaneous Chemical Sampling

In‘Octoberfl990, 16 soil samples were collected south of the
Elza Gate propérty boundary, between the site and Melton Lake
Reservoir. These sampling locations are_shéwn.in Figufe.5-7.
These samples were analyzed for PCBs to determine if PCB
contamination existed off site. The highest PCB concentration
detected was 5.8 ppm. PCB concentrations for each sampling

location are given in Table 5-15.
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| TABLE 5-13
ANALYTICAL RESULTS FOR VOLATILE.ORGANICS
AT THE ELZA GATE SITE

Site 1ID® Toluene Carbon Disulfide
(ppb) (ppb)
143-24-0-1 9 | P BDI?
143-24-1-2 240 ~ BDL
143-24-2-3 240 ' ' BDL
143-27-0-1 160 BDL
143-27-1-2 ' BDL . BDL
143-27-2~3 BDL BDL
143-19-0-1 BDL BDL
143-19-1-2 BDL : BDL
143-19-2-3 8 . 42
143-53-0-1 BDL : - BDL
143-53-1-2 BDL | ~ BDL
143-53-2-3 170 - BDL
143-52-0-1 | 10 - " BDL
143-52-1-2 39 ' 9
143-52-2-3 '~ BDL - a o 16
143-73-0-1 o 8 | BDL
143-73-1-2 A 100 - 6
143-73-2-3 . 210 . 6

°see Figure 3-3 for sampling locations. .
YBDL, - below detection limit.
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TABLE 5-14

ANALYTICAL METHODS FOR SOIL AND SEDIMENT

Page 1 of 2
EPA Published
Analytical Method Detection
Parameter Technique No. Limits
Metals ICPAES® 6010 See note
TC .
TCLP - metals’ ICPAES 6010 See note
- mercury An 7470 See note
- organics GC/MS & GC/EC voa-8240 See note
BNA-8270
Pest-8080
Herb-8150
PCBs GC/EC 8080 <80 ug/kg for
aroclors
1016-1248
<160 pg/kg for
aroclors
1254-1260
TOC Carbonaceous 9060 100 nmg/kg
' analyzer
TPH Infrared A 9071 (extraction) 10 mg/kg
spectrophotometry 418.1 (analysis)
Corrosivity-Ph Electrometric 9045 N/A
Ignitability Pensky Martins .1010¢ N/A
Reactivity :
Total cyanide Titration 9010 1.0 mg/kg
Total sulfide Titration 9030 0.25 mg/kg
Volatile GC/MS 8240 See note
organics ’
BNAE GC/MS 8270 See note
Pesticides GC 8080 See note

Note: Detection limits for chemical analyses will meet or exceed those required
by Environmental Protection Agency Contract Laboratory Program protocols-or
~ other regulatory authorities.

*Thermo Analytical/Eberline uses laboratory procedures developed by

Environmental Measurements Laboratory (EML).

*Modified EML procedure to accommodate the matrix.

°ICPAES -~ Inductively coupled plasma atomic emission spectrophotometry;
AA - atomic absorption; GC/MS - gas chromatography/mass spectroscopy;
GC/EC-gas chromatography/electron capture; TC - toxicity characteristic;

1430002
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 TABLE 5-14
{(continued)

Page 2 of 2

TCLP - toxicity characteristics leaching procedure; TOC - total organic carbon;
TPH - total petroleum hydrocarbons; PCBs - polychlorinated biphenyls;
BNAE - base/neutral and acid extractable.

4If sample is too solid for the Pensky Martins test, a flame is applied for
ignitability test that has no EPA method number.

143 0002 - 60
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PROPERTY NEAR THE ELZA GATE SITE

] . A _ "TABLE 5-15 .
PCB RESULTS FOR SAMPLES COLLECTED FROM TENNESSEE VALLEY AUTHORITY

Borehole Coordinates : Concentration
Number East North parts per million
1 81500 38500 BDL®
2 81550 38550 BDL
3 81608 38506 0.3
4 81650 38550 5.8
5 81722 38540 0.6
6 81750 38550 BDL
7 81812 38535 0.5
8 81850 38550 BDL
9 81900 38550 0.4
10 81950 38550 BDL
11 82000 38535 BDL
12 82050 38550 5.5
13 82100 38520 BDL
14 82150 38550 0.5
15 82200 38520 BDL
16 82250 38550 BDL
*see Figure 5r7 for sampling locations.
®BDL - below detection limit. :
143 0002 61
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5.3 . GEOLOGICAL AND HYDROGEOLOGICAL RESULTS.

Eleven soil borings were drilled during the geologic investigation
at Elza Gate (Figure 3-9). All of the borings extended to bedrock,
and four were advanced into bedrock. The data collected during this
investigation are the basis for the following assessment.

5.3.1 Geologic Setting
Regional geology

The bedrock underlying the Elza Gate site is part of the Cambro-
Ordovician mixed clastic and carbonate sequence present in much of
East Tennessee. The stratigraphic sequence from oldest to youngest
units at the site consists of shales and sandstones of the lower
Cambrian Rome Formation, mixed carbonates and clastics of the middle
and upper Cambrian Conasauga Group, and mixed carbonates and clastics
of the middle Ordovician Conasauga Group (Haase, Walls, and Farmer
 1985). R .

Elza Gate is located in the Valley and Ridge province of the
Southern Appalachians. Thrust faulting'in“this'regidn during the
Appalachian orogeny displaced strata as far as 100 km to the
northwest. As a fesﬁ;t, older strata commonly overlieVYOunger strata.
The regional strike of strata in this area is N50° to E60°, and the’
dip ‘'of the rocks at the surface can be as much as 45° to 55° to the
southeast. Figure 5-9 is a regional cross section fhrough the Elza
Gate area. | . N ' _

Because the bedrock in the Elza Gate area has a low primary
porosity, groundwater is found mainly in fractures and larger
cavities. Bedrock permeabilities range from 1 x 1077 to
2 x 10% cm/s (3 x 107 to 54.8'ft/day), and well yields are highly
variable. In soil and weathered bedrock, permeability is slightly
higher than in bedrock, ranging from 1 x 10™® to 3 x 102 cm/s (3 x 107°
to 82.2 ft/day) (Moore 1988; Webster and Bradley 1988).
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- 8ite geology

The Elza Gate site is located 100 m (350 ft) north of Melton
Hill Reservoir at an elevation that ranges from 245 to 253 m
(810 to 830 ft)-above mean sea level. Melton Hill Reservoif lies
at an elevation approximately 5 m (16.4 ft) below the site. The
topography of the site slopes gently to the -south.

The site is located about 1.5 km (1 mi) north of the Whlteoak
Mountain thrust fault and lies on the north flank of a broad
syncline that was probably formed by drag folding during motion
along the Whiteoak Mountain fault that probably occurred durlng the
Mesozoic era.

Chickamauga limestone of Ordovician age underlies the site. 1In
- the Oak Ridge area, the Chickamauga is a gray to grayish blue,
fine—grained limestone .interspersed with echinoderm-rich layers.
The unit may be chérty, siity, or shaly, and-cha:acteristically has
bedding parallel stylolites as much as 2 cm (0.1 ft) thick.

Bedrock at the site dips gently to the southeast. Permeabilities
in the Chickamauga range from 1.2 X 107 to 2 x 1072 cm/s

(3.3 x 10" to 27.4 ft/day): the geoﬁetric mean is 3.4 x 107 cm/s
(9.6 x 1072 ‘ft/day) (Moore 1988). ' ' o ' '

5.3.2 Soil

The soil at Elza Gate. is divided into two distinct zoneS'} the
topmost zone con51st1ng of flll mater1a1 that is 0.3 to 3 m
(1 to 10 ft) thlck, and natural soil below the fill materlal that
"also ranges from 0.3 to 3 m (1 to 10 ft) in thickness. These units
are underlain by weathered and unweathered limestone bedrock.
Geologic drill logs for all boreholes are included 'in Appendix E.

Natural soils at Elza Gate are members of the Collegedale
series, which are typically deep, well drained, and acidic, and
generally mottled brown, red, or yellowish brown. Although
composed predominantly of silt and clay, Collegedale soils have a
coarse fraction (usually chert) and typically have a slope of 2° to

30° (Moneymaker 1981). Particle size analyses indicate that the
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' grain size of both the fill material and natural soil at Elza Gate:
is similar to that of the Collegedale series. The samples consist -
mostly of silt and clay with a minor coarse fragment. The sample -

~from the 2.7- to 3-m (8- to 10-ft) interval of borehole B43R210 is

the only exception to this description. This sample is probably

from the unweathered zone because it is much coarser grained than
the other samples. : :

Weathered bedrock at the site ie'cheracterized by interlayered
rock and natural soils that may have developed by differential
weathering along bedding planes. This process may have formed
pockets and layers of 5011 in areas where the limestone bedrock
dissolved and left the insoluble clay and silt fraction behind.
The weathered bedrock zone is 0.7 to 3 m (2 to 10 ft) thick.

The bedrock surface at the site is irregular. It is shallow on
both the north and south sides of the site and deeper along the
road; however, toward the east end of the 51te,.a locallzed high
extends across the entire width of the site. Both the undisturbed
soil and the fill material reflect the attitude of the bedrock
surface. The thickness of both units is greatest toward the center
of the site and decreases to the north and the south. Both unlts
are thinnest above: the bedrock hlgh toward the east end of the
site.

The permeability of each zone and the bedrock was determlned in
the field at several- locations. Falling- -head permeablllty tests
‘were performed in the £fill material at borehole B43R211 ‘in natural
soil at borehole B43R207, and in the weathered bedrock at borehole
B43R201. Constant-head packer tests were performed in bedrock at
boreholes B43R208 and B43R209. The results of the field '
permeability tests are summarized in Table 5-16. ,

The values calculated from field permeability"tests in bedrock
are slightly lower than those reported in other studies of the '
Oak Ridge area, probably because there are fewer fractures and
cavities in the bedrock at the site than are generally found in the
area. Field permeabilities for the weathered bedrock are within
the range reported by Moore (1988) and by Webster and Bradley
(1988) . ‘
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|  TABLE 5-16. S
RESULTS OF FIELD PERMEABILITY TESTS
AT THE ELZA GATE SITE

Borehole® Medium Permeability (cm/s)b
B43R201 Weathered bedrock K, = 1.51 x 107®
B43R207 ~ Natural soil K, < 1.15 x 10°¢
B43R208 Bedrock K, < 2.2 x 107
B43R209 ' Bedrock K, < 3.7 x 107
B43R211 ‘ Fill " K, =.5.9 x 1078

2Borehole locations are shown in Figure 3-9.

*Because the flow rates recorded in the field were negligible,
the values listed in this column represent the lowest probable .
permeability values calculated for the rock.
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Consiant-head permeability tests were performed by thé _
laboratory on the fill material in borehole B43R211 and the natural
soil in borehole B43R207. The permeability of the £fill material,
5.92 x 10 cm/s (1.68 x 107! ft/day), is one order of magnitude
greater than that determined by field tests. The value for the
natural soil was 6.08 x 10" cm/s (1.73 ft/day), which is greater
than that determined by field permeability tests; however, it is
still~within‘the range of permeabilities reportéed by Moore and by
Webster and Bradley. ' A

5.3.3 Groundwater

The elevation of the water table at Elza Gate ranges from 243 to
249 m (797 to 816 ft) above mean sea level, at a depth of 2 to 5.3 m
~ (6 to 17.3 ft). Groundwater flows predominantly to the southeast.

The hydraulic gradient (measured between borehdles; is about 34.1 m/km
(180 ft/mi). Groundwater at Elza Gate probably discharges into Melton
Hill Reservoir, the nearest body of surface water. Although no direct
link between the lake and groundwater at the site has been
established, coincident changes in lake water and gréundwater levels
have been observed. h ' I

'~ The depth to groundwéter in the soil underlying the site appears
to be controlled by the depth to bedrock. Conﬁours'of the water table
reflect those of the bedrock (Appendix E), as is the case in other -
areas in East Tennessee (Webster 1976). Although bedrock permeability:
is low, groundwater in the lower few meters of the soil column is’
thought to be hydrauiically connected to the-underlYing limestone
(Webster and Bradley 1988). 'Groﬁndwater is not used in operations on

site or between the site and Melton Hill Reservoir.
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6.0 SUMMARY

. The radiological portion of the Elza Gate characterization
_consisted of conducting walkover gamma scans, extensive soil
sampling, gamma exposure measurements, and air sampling for radon.
Results from gamma scans and soil sampling indicated contamination
in soil near Pads 1 and 4, around the cul-de-sac, south of the
access road near Pads 1 and 2, and near Pads 2 and 3 (Figure 5-1).
The maximum depth of contamination was 1.5 m (5.0 ft), most
contamination was found at depths less than 0.15 m (0.5 ft). The
primary radioactive contaminants in soil were uranium-238 (6.tov
12,000 pCi), radium-226 (2.6 to 12,000 pCi/g), and thorium-230 (8.1
to 12;000 pCi/g). Substantially lower concentrations of
thorium-232 (1.9 to 82 pCi/g) were indicated..

Radioactive contamination at levels exceeding DOE guidelines
was also founa on each of the pads; the highest levels'were,found
on Pad 2, with respectively lower levels on Pads 3, 4, and 5.
Contamination on Pad 5 was scattered, and radiation measurements
were below guidelines over most of the surface. A2An abrasive blast
cleaning system was tested in 1989 on Pad 1. As a result. of the
blast cleaning, all areas of the ‘pad, except for small cracks, are
now below guidelines for residual radioactivity.

Analytical results for soil samples collected beneath Pads 2
and 5 indicated no contamination exceeding guldellnes. Howeﬁer,
uran1um—238 (<2 to 1,300 pCi/qg), radium-226 (0.5 to 45 pCl/g) and
thorium-230 (<1.0 to 500 pCi/g) contamination were found at shallow‘,
depths [<0.15 m (0.5 ft)] beneath pertions-of Pad 1.

' The highest gamma exposure rate was measured at the northern
side of the cul-de-sac (E 81330, N 38870). This is the same area
in which the hlghest uranium-238 and rad1um-220 concentrations were
found in soil. Gamma exposure rate measurements ranged from 7.3 to
571 puR/h; however, most measurements were less than 2.5 times
background, with the majority being below the average background
value.
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Radon flux measurements averaged 7.7 pC1/nF/s across. the site.
The maximum flux rate was 159 pcl/nﬁls, and average background for
the Oak Ridge area was 0.2 pCi/m?’/s. The highest flux measurement,
taken near the cul-de-sac, corresponds to the locations where the
highest radium-226 concentrations in soil were observed.

The chemical portion of the characterization consisted of
collecting and analyzing soil samples for PCBs, metals, and BNAE
and volatile organic compounds. PCBs were detected in shallow soil
[<0.15 m (0.5 ft)] west of the cul-de-sac, south of the access '
road, between Pad 1 and the access road, and between Pad 4 and the
access road at concentrations ranging from the detection limit to
69 ppm. These results are generally consistent with those from a
‘previous ORAU survey that indicated a maximum PCB concentration of
170 ppm. Only one sample contained PCBs at levels that are '
regulated under the Toxic Substances Control Act (50 ppm). Because
the site is being developed for future industrial use, a PCB »
cleanup action level of 25 ppm was ohosen. This cleanup level is
recommended in EPA's Guidance on Remedial Actions for Superfund
Sites with PCB Contamination as a level protective of human health
(EPA 1990). o ' B

Amounts of the following metals'exoeeded background'
concentrations for soil in the Oak Ridge area: silver, arsenic,
lead, zinc, manganese, nickel, and barium. These metals were
found at shallow depths [0.to 0.3 m (0 to 1 ft)]'in the
southwestern portion'of the site, to the north of Pad 4, and near
the cul-de—sac. It is important to note that only one- sample '
failed the EP toxicity test for lead, indicating that leachlng of
metals from soil is minimal. - Therefore, this area will be '
segregated and resampled if necessary to determine whether samples
taken from the area fail the toxicity characteristics leaching
procedure. ' .

Two volatile organics, toluene and carbon disulfide, were
detected at low concentrations. Analysis for BNAE organics,
pesticides, and herbicides did not indicate the presence>of these

compounds.
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The v‘olAume of waste to be managed at the site is esti;néted' to
be 696.6 m. (8,200 yd®) (assuming a uranium cleanup qguideline of
35 pCi/g and a PCB cleanup guideline of 25 ppm) . Approximately
59.5 m® (700 yd®) of this total is soil containing PCBs at levels
exceeding 50 ppm. '
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" APPENDIX A .
DOWNHOLE GAMMA LOGGING RESULTS
FOR ELZA GATE

Page 1 of 27

Coordinates? Depth® Count Rate®
East North (ft). - (cpm)

Borehole B43R93

80550 ' 38800 0.0 8000
80550 38800 0.5 10000
80550 38800 1.0 11000
80550 38800 1.5 13000
80550 : 38800 2.0 14000
80550 38800 2.5 16000
80550 38800 3.0 17000
80550 38800 3.5 18000
Borehole B43R94

80550 38965 0.0 9000
80550 38965 0.5 12000
80550 38965 1.0 14000
80550 38965 1.5 . 16000
‘80550 38965 2.0 16000
80550 . 38965 2.5 15000
80550 38965 3.0 14000
Borehole B43R92

80600 '~ 38700 0.0 10000 .
80600 : 38700 0.5 13000
80600 38700 1.0 15000
80600 . 38700 1.5 15000
80600 38700 2.0 15000
80600 38700 2.5 14000
80600 38700 3.0 13000
Borehole B43R95

80700 ' 39040 0.0 7000
80700 39040 0.5 8000
80700 39040 1.0 9000
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APPENDIX A .

(continued)
Page 2 of 27
Coordinates® Depth?® ' Count Rate®
East North (ft) (cpm)
Borehole B43R91
80800 38765 - 0.0 7000
80800 38765 0.5 2000
80800 38765 ) 1.0 10000
80800 38765 1.5 10000
80800 38765 2.0 11000
80800 38765 2.5 11000
Borehole B43R66
80880 39020 0.0 9000
80880 39020 0.5 13000
80880 - 39020 1.0 : 15000
80880 39020 1.5 15000
808890 39020 2.0 ' 14000
80880 39020 2.5 14000
Borehole B43R65
80890 - " 38950 0.0 8000
80890 . 38950 0.5 - 14000
80890 . ) 38950 1.0 19000
80890 38950 1.5 16000
80890 38950 2.0 17000
80890 38950 2.5 18000
80890 38950 3.0 18000
80890 38950 3.5 18000
80890 , 38950 4.0 18000
80890 38950 4.5 17000
80890 38950 5.0 17000
80890 38950 6.0 18000
80890 38950 6.5 12000
"Borehole B43RS6
80900 39100 0.0 8000
80900 39100 0.5 11000
80900 39100 1.0 12000
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12/26/90




APPENDIX A

(continued)
page 3 of 27
Coordinates® Depth® Count Rate®
East North (£ft) (cpm)

Borehole B43R64

80910 38840 0.0 8000
80910 .38840 0.5 10000
80910 38840 1.0 12000
80910 38840 1.5 12000
80910 7 38840 2.0 12000
80910 38840 2.5 13000
80910 38840 3.0 14000
80910 38840 3.5 14000
80910 38840 4.0 14000
Borehole B43R62

80955 38835 0.0 2000
80955 - 38835 0.5 12000
80955 ‘ 38835 1.0 13000
80955 38835 1.5 13000
80955 . 38835 2.0 13000 -
80955 - 38835 2.5 13000
80955 . - 38835 3.0 12000
Borehole B43R63

80955 © 38880 0.0 7000 -
80955 38880 0.5 9000
80955 38880 1.0 11000
80955 . . 38880 1.5 13000
80955 38880 2.0 15000
80955 _ 38880 2.5 15000
80955 38880 3.0 14000
80955 38880 3.5 16000
80955 38880 4.0 16000
Borehole B43R61

80956 38800 0.0 10000
80956 38800 0.5 12000
80956 38800 1.0 14000
80956 38800 1.5 14000 .
80956 38800 2.0 12000
80956 38800 2.5 11000
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'APPENDIX A
(continued)
Page 4 of 27
Coordinates® DepthP Count Rate®

East North (£ft) (cpm)
" Borehole B43R59

81050 38800 0.0 8000
81050 . 38800 0.5 11000
81050 38800 1.0 13000
81050 38800 1.5 15000
81050 38800 2.0 15000
81050 38800 2.5 15000,
81050 : 38800 3.0 15000
81050 38800 3.5 15000
Borehole B43R60

81050 38845 . 0.0 8000
81050 38845 0.5 10000
81050 38845 1.0 11000
81050 38845 1.5 11000
81050 38845 2.0 11000
81050 38845 2.5 - 14000
81050 38845 3.0 13000
Borehole B43R58

81125 38880 0.0 7000
81125 . 38880 0.5 9000
81125 38880 1.0 11000 -
81125 ' 38880 1.5 14000
81125 38880 2.0 14000
81125 . 38880 2.5 16000
81125 38880 3.0 17000
81125 38880 3.5 17000
Borehole B43R67

81180 - 38805 0.0 7000
81180 38805 0.5 6000
81180 38805 1.0 6000
81180 38805 1.5 6000
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~ -APPENDIX A
(continued)
Page 5 of.27
Coordinates® Depth® ‘Count Rate®

East North (ft) (cpm)
Borehole B43R41

81200 38850 0.0 8000
81200 38850 0.5 12000
81200 38850 1.0 11000
81200 38850 1.5 10000
Borehole B43R87

81200 39035 0.0 7000
81200 39035 0.5 8000
81200 39035 1.0 10000
81200 39035 1.5 18000
81200 39035 2.0 19000
81200 39035 2.5 20000
81200 39035 3.0 20000
81200 39035 3.5 19000
81200 39035 4.0 17000
Borehole B43R40 .

" 81220 . 38820 0.0 8000
81220 38820 0.5 11000
81220 38820 - 1.0 112000
81220 38820 1.5 14000
81220 . 38820 2.0 14000
Borehole B43R47
81230 38900 0.0 8000
81230 38900 0.5 11000
81230 - 38900 1.0 13000
81230 - 38900 1.5 15000
81230 _ . 38900 2.0 15000
81230 . 38900 2.5 15000
81230 38900 3.0 15000
81230 38900 3.5 15000
81230 38900 4.0 15000
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APPENDIX A

_(continued)
Page 6 of 27
Coordinates® Depth® Count Rate®

East North “(£t) (cpm)
Borehole BA3R4S8

81230 38945 c.0 6000
81230 38945 0.5 7000
81230 38945 1.0 8000
81230 38945 1.5 11000
81230 o 38945 2.0 14000
81230 38945 2.5 15000
81230 38945 3.0 13000
81230 38945 3.5 11000
Borehole B43R33

81240 38740 0.0 8000
. 81240 38740 0.5 12000
81240 38740 1.0 13000
81240 38740 1.5 12000
81240 38740 2.0 11000
Borehole B43R39

81255 38795 0.0 10000
81255 . 387985 0.5 14000
81255 " 38795 1.0 40000
‘81255 >' 38795 1.5 108000
81255 38795 2.0 49000
81255 38795 2.5 15000
81255 . . 38795 3.0 12000
81255 38795 3.5 10000
Borehole B43R49

81265 ‘ 38980 0.0 6000
81265 38980 0.5 8000
81265 38980 1.0 11000
81265 38980 1.5 14000
81265 38980 2.0 16000
81265 38980 2.5 14000
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APPENDIX A

(continued)
Page 7 of 27
Coordinates® DepthP Count Rate®
East North (£t) (cpm)

Borehole B43R49 (continued)
81265 38980

3.0 14000
81265 38980 3.5 15000
81265 38980 4.0 15000
Borehole B43R32
81270 38700 0.0 8000
81270 38700 0.5 -9000
81270 38700 1.0 11000
81270 38700 1.5 12000
81270 38700 2.0 14000
81270 38700 2.5 17000
81270 . 38700 3.0 17000
81270 38700 3.5 17000
81270 . 38700 4.0 17000
Borehole B43R46
81270 - 38900 - 0.0 8000
81270 38900 0.5 11000
81270 38900 1.0 16000
81270 e 38900 1.5 16000
81270 38900 2.0 16000
81270 38900 2.5 - 16000
81270 38900 3.0 15000
. 81270 . 38900 3.5 15000
81270 38900 4.0 15000
Borehole B43R38
81275 38795 0.0 17000
81275 38795 0.5 30000
81275 _ 38795 1.0 68000
81275 38795 1.5 193000
81275 38795 2.0 77000
81275 38795 2.5 26000
81275 38795 3.0 15000
81275 . 38795 3.5 11000
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. APPENDIX A

(continued)
Page 8 of 27
Coordinates® Depth? ‘Count Rate®
East North (ft) (cpn)

Borehole BA3R98

81295 38815 0.0 5000
81295 38815 0.5 7000
81295 38815 1.0 12000
81295 38815 1.5 14000
81295 ‘38815 2.0 13000
81295 38815 2.5 13000
81295 38815 3.0 11000
81295 38815 3.5 10000
81295 38815 4.0 9000
81295 38815 4.5 7000
Borehole B43R34

81300 38750 0.0 7000
81300 38750 0.5 10000
81300 38750 1.0 13000
81300 . 38750 1.5 13000
Borehole B43R31

81310 38660 0.0 8000
81310 38660 0.5 11000
81310 38660 1.0 16000
81310 - 38660 1.5 16000
81310 38660 2.0 17000
81310 ‘ 38660 2.5 16000
81310 38660 3.0 16000
81310 . 38660 3.5 17000
81310 38660 4.0 16000
81310 ; - 38660 4.5 17000
Borehole B43R97

81315 38850 0.0 6000
81315 38850 0.5 6000
81315 38850 1.0 11000
81315 38850 1.5 20000
81315 v 38850 2.0 20000
81315 38850 2.5 20000
81315 38850 3.0 20000
81315 38850 3.5 22000
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APPENDIX A.
(continued)
Page 9 of 27
Coordinates? Depth® Count Rate®
East North (ft) (cpm)
Borehole B43R97 (continued)
81315 38850 4.0 20000
81315 38850 4.5 18000
81315 38850 5.0 18000
81315 38850 5.5 18000
Borehole B43R45
81325 38885 0.0 1372000
81325 38885 0.5 2056000
81325 38885 1.0 1085000
81325 38885 1.5 261000
81325 38885 2.0 - 96000
81325 38885 2.5 34000
81325 38885 3.0 21000
81325 38885 3.5 19000
81325 38885 4.0 20000
81325 7 38885 5.0 19000
81325 - . 38885 6.0 .23000
Borehole B43R30
81355 38620 0.0 8000
81355 . 38620 0.5 13000
81355 ‘38620 1.0 15000
81355 | 38620 1.5 15000
81355 38620 2.0 15000
.81355 . A 38620 2.5 15000
81355 - 38620 3.0 15000 -
81355 38620. 3.5 15000 .
81355 38620 4.0 15000
81355 38620 4.5 15000
Borehole B43R44
81370 38880 0.0 12000
81370 38880 0.5 17000
81370 38880 1.0 19000
81370 38880 1.5 20000
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(continued)
Page 10 of 27
___ Coordinates?® Depth? Count Rate®
East North (£t) (cpm)

Borehole B43R44 (continued)

81370. 38880

2.0 20000 -
81370 38880 2.5 20000
81370 38880 3.0 20000
81370 38880 3.5 19000
Borehole B43R37
81375 38780 0.0 14000
81375 38780 0.5 13000
81375 38780 1.0 13000
81375 38780 1.5 12000
81375 38780 2.0 14000
81375 38780 2.5 15000
81375 ‘ 38780 3.0 15000
81375 38780 3.5 15000
81375 - 38780 4.0 15000
Borehole B43R29
81400 - 38650 0.0 9000
81400 38650 0.5 12000
81400 - 38650 1.0 15000
81400 38650 1.5 17000
‘81400 38650 2.0 18000
81400 38650 2.5 19000
181400 o 38650 3.0 19000
81400 38650 3.5 18000
81400 38650 4.0 18000
. Borehole B43R35
81400 38745 0.0 7000
81400 38745 0.5 10000
81400 ' 38745 1.0 13000
81400 38745 1.5 15000
81400 38745 2.0 15000
81400 38745 2.5 16000
81400 38745 3.0 16000
81400 38745 3.5 17000
81400 38745 4.0 17000
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' APPENDIX A
(continued)
Page 11 of 27 '

Coordinates® " Depth® count Rate®
East North (ft) (cpm)
Borehole B43R57
81400 39040 0.0 7000
81400 39040 0.5 10000
81400 39040 1.0 10000
81400 39040 1.5 13000
Borehole B43R68
81435 38865 0.0 185000
81435 38865 0.5 107000
81435 _ 38865 1.0 . 25000
81435 38865 1.5 45000

- 81435 38865 2.0 29000

181435 38865 2.5 17000
81435 38865 3.0 17000
81435 38865 3.5 17000
81435 38865 4.0 17000
81435 38865 4.5 17000
81435 38865 5.0 17000
81435 . 38865 . b.b 17000 .
81435 38865 6.0 17000
81435 38865 6.5 17000
.Borehole B43R36 .

. 81440 , 38790 0.0 6000
81440 38790 0.5 10000
81440 _ 38790 1.0 18000
81440 38790 1.5 -14000
81440 ) 38790 2.0 14000
81440 38790 2.5 14000
81440 38790 3.0 . 14000
81440 38790 3.5. 15000
81440 _ 38790 4.0 15000
81440 38790 4.5 16000
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(continued) .
Page 12 of 27
Coordinates? Depth? Count Rate®
East North (£%) (cpm)

Borehole B43R55

81445 39010

0.0 8000
81445 39010 0.5 9000
- 81445 39010 1.0 10000
81445 39010 1.5 10000
81445 39010 2.0 15000
81445 39010 2.5 16000
81445 39010 3.0 15000
81445 39010 3.5 14000
Borehole B43R28
81455 38615 0.0 - 7000
81455 38615 0.5 11000
81455 38615 1.0 13000
81455 38615 1.5 12000
81455 38615 2.0 16000
81455 38615 - 2.5 16000
81455 S ‘38615 3.0 15000.
81455 ) - 38615 3.5 13000
81455 v 38615 4.0 12000
- Borehole B43R42
81455 o 38845 0.0 6000
81455 ) 38845 0.5 6000
81455 © 38845 1.0 8000
81455 38845 1.5 13000
81455 - - 38845 2.0 16000
81455 38845 2.5 16000
81455 _ 38845 3.0 16000
81455 38845 3.5 16000
81455 38845 4.0 16000
Borehole B43R43
81455 38890 0.0 7000
81455 38890 0.5 10000
81455 38890 1.0 14000
81455 38890 1.5 16000
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(continued)
Page 13 of 27
Coordinates® Depth® * count Rate®
East North (ft) (cpm)
Borehole B43R43 (continued)
81455 38890 . 2.0 16000
81455 38890 2.5 18000
81455 388920 3.0 19000
81455 38890 3.5 18000
81455 38890 4.0 18000
Borehole B43R56
81505 39050 0.0 10000
81505 39050 0.5 13000
81505 39050 1.0 17000
81505 . 39050 1.5 18000
81505 39050 2.0 18000
81505 39050 2.5 17000
81505 39050 3.0 17000
Borehole B43R50
81510 . " 38960 0.0 ~.8000
81510 38960 0.5" 10000
81510 _ 38960 1.0 13000
81510 38960 1.5 16000
81510 38960 2.0 16000
81510 38960 2.5 15000
81510 38960 3.0 16000
81510 38960 3.5 16000
Borehole B43R24
81560 38610 0.0 9000
81560 38610 0.5 12000
81560 38610 . 1.0 15000
"81560 38610 1.5 16000
81560 38610 2.0 18000
81560 38610 2.5 19000
81560 38610 3.0 18000
81560 38610 3.5 16000
81560 38610 4.0 14000
1430009 ' A-13
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(continued)
Page 14 6f 27
Coordinates® ' Depth® Count Rate®
East North (ft) (cpm)
Borehole B43R27
81565 38700 0.0 8000
81565 38700 0.5 12000
81565 38700 1.0 15000 -
81565 38700 1.5 15000 °
81565 38700 2.0 18000
81565 38700 2.5 16000
81565 - 38700 3.0 16000
81565 38700 3.5 16000
81565 38700 4.0 16000
81565 38700 . 5.0 16000
81565 38700 ° 6.0 16000
81565 38700 7.0 16000
Borehqle B43R25
81570 38660 0.0 8000
81570 38660 0.5 12000
81570 38660 1.0 15000
81570 - 38660 . 1.5 16000
81570 38660 2.0 17000
81570 ’ 38660 2.5 17000
Borehole B43R103-
81600 _ 38800 0.5 11000
81600 38800 1.0 9000
81600 _ 38800 1.5 11000
81600 38800 2.0 13000
81600 ) 38800 2.5 15000
81600 38800 3.0 15000
Borehole B43R26
81610 38670 0.0 7000
81610 38670 0.5 11000
81610 38670 1.0 15000
81610 38670 1.5 16000
81610 38670 2.0 15000
143 0009 | A-14
12/26/90
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(continued)
Page 15 of 27
Coordinates® Depth?® Count Rate®
East North (£ft) (cpm)
‘Borehole B43R26 (continued)
81610 38670 2.5 14000
81610 A3867O 3.0 14000
81610 - 38670 3.5 14000
81610 38670 4.0 14000
81610 K 38670 4.5 _ 14000
Borehole B43R112
81620 38940 0.0 5000
81620 38940 0.5 5000
81620 ) 38940 1.0 6000
81620 389840 1.5 6000
81620 38940 2.0 7000
81620 38940 2.5 7000
Borehole B43R51
81675 38895 0.0 14000
- 81675. .. 38895 0.5 17000
81675 C 38895 1.0 21000
81675 . 38895 1.5 12000
- 81675 38895 2.0 10000
81675 B 38895 2.5 10000
81675 - 38895 3.0 13000
81675 : 38895 335 15000
81675 38895 4.0 18000_'
Borehole B43R81
81700 38600 0.0 7000
81700 i 38600 0.5 8000
81700 38600 1.0 10000
81700 - 38600 1.5 ‘10000
81700 38600 2.0 13000
81700 38600 2.5 14000
81700 38600 3.0 15000
81700 38600 3.5 15000
81700 38600 . 4.0 16000‘
143 0009 4 A-15
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(continued)
Page 16 of 27
Coordinates® Depth® " count Rate®
East North (ft) (cpm)
Borehole B43R90
81700 38750 - 0.0 8000
81700 38750 0.5 10000
81700 38750 1.0 15000
81700 38750 1.5 18000
81700 38750 2.0 18000
81700 38750 2.5 18000
81700 38750 3.0 18000
81700 38750 3.5 17000
81700 38750 4.0 18000
Borehole B43R102
81700 38830 0.0 8000
81700 38830 0.5 13000
81700 38830 1.0 14000
81700 38830 - 1.5 15000
81700 38830 2.0 15000
81700 . 38830 . 2.5 - 13000
81700 - - 38830 3.0 13000
Borehole B43R53
81760 o 38945 0.0 5000
81760 38945 0.5 7000
81760 38945 110 8000
Borehole B43R23
81800 38645 0.0 6000
81800 38645 0.5 9000
81800 38645 1.0 13000
81800 38645 . 1.5 16000
81800 38645 2.0 17000
81800 38645 2.5 17000
81800 38645 3.0 16000
81800 38645 3.5 16000
81800 38645 4.0 19000
143_0009 o A-16
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APPENDIX A

A(continued)
Page 17 of 27
_Coordinates?® Depth® - Count Rate®
East North (£t) (cpm)
Borehole B43R101
81800 38800 0.0 7000
81800 .38800 0.5 8000
‘81800 38800 1.0 12000
81800 38800 1.5 15000
81800 o 38800 2.0 15000
81800 38800 2.5 15000
81800 38800 3.0 15000
81800 38800 3.5 15000
Borehole B43R54
81800 38945 0.0 9000
81800 38945 0.5 10000
81800 '38945 1.0 11000
Borehole B43R88
81800 - 39040 0.0 7000
81800 . 39040 0.5 10000
81800 o 39040 1.0 . 11000
81800 : 39040 1.5 - 11000
81800 ~ 39040 2.0 11000
81800 v 39040 2.5 "10000 -
Borehole B43R10S
81855 38880 0.0 6000
81855 . 38880 0.5 2000
81855 38880 1.0 13000
81855 38880 1.5 12000
81855 38880 2.0 21000
81855 38880 2.5 15000
Borehole B43R52
81855 38895 0.0 28000
81855 38895 0.5 260000
81855 38885 1.0 271000
81855 38895 1.5 95000
81855 38895 2.0 31000
A-17

143_0009
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" APPENDIX A

(continued)
Page 18 of 27
Coordinates® Depth? Count Rate®
East North (£t) (cpm)

- Borehole B43R52 (continued)

81855 38895

2.5 "15000
81855 38895 3.0 13000
81855 38895 3.5 13000
Borehole B43RS80
81900 . 38590 0.0 5000
81900 38590 0.5 7000
81300 38590 1.0 10000
81900 38590 1.5 13000
81900 ' . 38590 2.0 13000
81900 38590 . 2.5 13000
81900 38590 3.0 13000
81900 38590 3.5 13000
Borehole B43R82
81900 38775 0.0 - 6000
- 81900. . .. 38775 0.5 8000
81900 o 38775 1.0 8000
81900 . 38775 1.5 12000
- 81900 38775 2.0 17000
81900 N 38775 2.5 17000
81900 - 38775 3.0 16000
81900 : 38775 3.5 17000
81900 38775 4.0 17000 .
81900 .. 38775 4.5 - 17000
813900 38775 5.0 18000
81900 38775 5.5 18000
81900 38775 6.0 19000
Borehole B43R83
81910 38805 0.0 6000
81910 38805 0.5 8000
81910 38805 1.0 8000
81910 38805 1.5 14000
81910 38805 2.0 15000
81910 38805 2.5 16000
81910 38805 3.0 16000

143 0009 = - A-18
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(continued)
Page 19 of 27
Coordinates® Depth® ‘Count Rate®
East North (£t) (cpm)

Borehole B43R83 (continued)

17000

81910 38805 3.5
81910 38805 4.0 17000
81910 38805 4.5 18000
81910 38805 5.0 18000
81910 38805 5.5 18000
81910 38805 6.0 17000
81910 38805 6.5 17000
81910 38805 7.0 17000
Borehole B43R78 -
81930 38785 0.0 12000
81930 38785 0.5 22000
81930 38785 1.0 22000
81930 38785 1.5 32000
81930 38785 2.0 35000
81930 . 38785 2.5 25000
81930 38785 3.0 20000 -
81930 - - 38785 3.5 18000 .
181930 ‘38785 4.0 17000
Borehole B43R18
81950 - 38755 0.0 9000
81950 38755 0.5 11000
81950 ’ 38755 1.0 10000
81950 38755 1.5 10000
81950 : 38755 2.0 14000
81950 38755 2.5 17000
81950 © 38755 3.0 17000
81950 38755 3.5 16000
81950 . . 38755 4.0 17000
81950 _ 38755 4.5 17000
81950 38755 5.0 18000
143 0009 A-19
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APPENDIX A
(continued)
Page 20 of 27
Coordinates?® Depth® Count Rate®
East North (ft) (cpm)
Borehole B43R22
81950 38785 0.0 42000
81950 38785 0.5 70000
81950 38785 1.0 51000
81950 38785 1.5 37000
81950 - 38785 2.0 31000
81950 38785 2.5 24000
81950 38785 3.0 19000
81950 38785 3.5 18000
81950 38785 4.0 17000
Borehole B43R99
. 81960 38930 0.0 29000
81960 - 38930 0.5 89000
81960 38930 1.0 203000
81960 38930 1.5 127000
Borehole B43R100 .
81963 .- 38920 0.0 45000
81963 . 38920 0.5 122000
81963 38920 1.0 120000
81963 38920 1.5 43000
- Borehole B43R69
81975 38810 0.0 7000
81975 38810 0.5 9000
81975 38810 1.0 11000
81975 38810 1.5 13000
81975 38810 2.0 14000
81975 38810 2.5 15000
81975 38810 3.0 16000
81975 38810 3.5 17000
81975 38810 4.0 17000
143_0009 o A-20
12/26/90
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(continued)
Page 21 of 27
Coordinates® Depth? Count Rate®
East North (ft) (cpm)
Borehole B43R21
81985, 38780 0.0 91000 -
81985 38780 0.5 208000
81985 38780 1.0 278000
81985 38780 1.5 201000
81985 _ 38780 2.0 124000
81985 38780, 2.5 83000
81985 38780 3.0 35000
81985 38780 3.5 22000
81985 38780 4.0 20000
Borehole B43R70
82000 . 38585 0.0 8000
82000 38585 0.5 11000
82000 _ 38585 1.0 14000
82000 - 38585 1.5 15000
82000 38585 2.0 16000
- 82000 A 38585 2.5 18000
82000 - - 38585 3.0 18000
82000 38585 3.5 18000
82000 38585 4.0 12000
Borehole B43R14
82000 38660 0.0 7000
82000 o 38660 0.5 10000
82000 38660 1.0 . © 11000
82000 . 38660 - .- 1.5 11000‘
. Borehole B43R16
82000 38685 0.0 5000
82000 ' 38685 0.5 5000
82000 38685 1.0 18000
82000 38685 1.5 22000
82000 38685 2.0 24000
82000 38685 2.5 23000
82000 38685 3.0 20000
82000 38685 3.5 19000
143_0009 ' - a-21
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(continued)
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Coordinates® Depth? " Count Rate®
East North (ft) (cpm)
Bore_hole B43R19
82000 38755 0.0 8000
82000 38755 0.5 10000
82000 38755 1.0 14000
82000 38755 1.5 16000
82000 ' 38755 2.0 17000
'Borehole B43R104
82000 38830 0.0 6000
82000 38830 0.5 8000
82000 38830 1.0 13000
82000 38830 1.5 16000
82000 38830 2.0 16000
82000 38830 2.5 16000
82000 38830 3.0 16000
82000 38830 3.5 16000
82000 38830 4.0 16000
Borehole B43R20
82010 38785 0.0 14000
82010 ' .38785" 0.5 28000
82010 - - 38785 1.0 39000 -
82010 . 38785 1.5 60000
82010 38785 2.0 57000
82010 38785 2.5 51000
82010 38785 3.0 44000
82010 , 38785 3.5 26000
82010 38785 4.0 21000
Borehole B43R79
82030 4 38785 0.0 7000
82030 138785 0.5 8000
82030 38785 1.0 11000
143 0009 ' A-22
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(continued)
Page 23 of 27
Coordinates® Depth? Count Rate°®
East North (ft) (cpm)

Borehole B43R89

82100 39040 0.0 7000
82100 39040 0.5 8000
- 82100 39040 1.0 13000
82100 39040 1.5 15000
82100 39040 2.0 14000
82100 _ 39040 2.5 14000
82100 39040 3.0 12000
Borehole B43R13
82150 38575 0.0 8000.
82150 38575 0.5 110000
82150 38575 1.0 14000
82150 ° 38575 1.5 17000
82150 38575 2.0 17000
82150 38575 2.5 17000
82150 38575 - 3.0 16000.
82150 - 38575 3.5 17000
82150 . 38575 4.0 17000
Borehole B43R09
82200 38640 0.0 8000
82200 38640 0.5 - 11000
82200 - 38640 1.0 12000
82200 - 38640 2.0 11000
-Borehole .B43R109
82200 38985 0.0 10000
82200 38985 0.5 12000
82200 38985 1.0 14000
82200 38985 1.5 16000
82200 38985 2.0 17000
143 0009 ‘ A-23
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(continued)
Page 24 of 27
Coordinates® Depth® count Rate®
East North (ft) (cpm)

Borehole B43R111.

82200 39010

0.0 5000
82200 39010 0.5 6000
82200 _ 39010 1.0 10000
82200 39010 1.5 15000 -
82200, . 39010 2.0 18000
82200 39010 2.5 17000
82200 39010 3.0 13000
Borehole B43R05
82205 38760 0.0 7000
82205 38760 0.5 10000
82205 ) 38760 1.0 14000
82205 38760 2.0 16000
82205 . 38760 3.0 16000
82205 " 38760 4.0 15000
" Borehole B43R01
82220 39005 0.0 17000 .
82220 39005 0.5 . 19000
82220 e 39005 1.0 13000
82220 39005 - 2.0 10000
Borehole B43R0O6’
82225 | 38800 0.0 5000
82225 . 38800 0.5 6000
82225 38800 1.0 9000
. 82225 : 38800 1.5 11000
82225 38800 2.0 14000
82225 38800 2.5 14000
82225 , 38800 3.0 12000
82225 38800 3.5 12000
Borehole B43R110
82225 39015 0.0 5000
82225 39015 0.5 6000
82225 39015 1.0 12000
82225 © 39015 1.5 9000
'143_0009 : : ' - A-24
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Coordinates? " Depth?® Count Rate°®

East North (£t) (cpm)
Borehole B43R106

82230 39025 0.0 18000
82230 39025 0.5 86000
82230 39025 1.0 25000
82230 39025 1.5 13000
82230 39025 2.0 14000
82230 39025 2.5 14000
82230 . 39025 3.0 14000
82230 39025 3.5 14000
82230 39025 4.0 15000
82230 _ 39025 4.5 14000
Borehole B43R107

82235 - 39060 0.0 5000
82235 39060 0.5 7000
82235 39060 1.0 11000
82235 39060 1.5 10000
Borehole B43R12 -

82250 38570 0.0 10000
82250 38570 0.5 13000
- 82250 © 38570 1.0 16000
82250 38570 2.0 17000
82250 38570 3.0 18000
82250 38570 4.0 117000
Borehole B43R108

82255 39005 0.0 5000
82255 39005 0.5 7000
82255 39005 1.0 8000
82255 _ 39005 1.5 10000
82255 39005 2.0 11000
Boxrehole B43R0S

82270 38755 0.0 7000
82270 38755 0.5 10000
82270 38755 1.0 13000
82270 38755 2.0 15000
82270 38755 3.0 16000

143_0009 : ~ A-25.
12/26/90
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(continued)
Page 26 of 27
Coordinates® Depth® Count Rate®
East North (ft) (cpm)
Borehole B43R03
82270 38810 0.0 14000
82270 38810 ‘0.5 16000
- 82270 38810 1.0 : 16000
- 82270 38810 2.0 17000
82270 38810 3.0 17000
82270 _ 38810 4.0 17000
Borehole B43R02
82270 38840 0.0 6000
82270 38840 0.5 8000
82270 38840 1.0 - 11000
82270 38840 2.0 12000
82270 38840 3.0 13000
82270 38840 4.0 13000
Borehole B43R07
82300 . 38640 0.0 . 7000
82300 _ 38640 . 0.5 9000
82300 : 38640 1.0 12000
- 82300 ’ 38640 2.0 12000
Borehole B43R84
82310 © 39000 0.0 6000
82310 39000 0.5 9000
82310 Co 39000 1.0 12000
82310 39000 1.5 13000
82310 ; 39000 2.0 13000
Borehole B43R76
82320 . 38800 0.0 . 8000
82320 38800 0.5 14000
82320 38800 1.0 16000
82320 38800 1.5 15000
82320 . 38800 2.0 14000
82320 38800 2.5 14000
82320 38800 3.0 14000
82320 38800 3.5 14000
82320 ) 38800 4.0 14000
143 0009 ' A-26
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Page 27 of 27
Coordinates® Depth® ' Count Rate®
East North (£ft) (cpm)

Borehole B43R76 (continued)

82320 38800 - 4.5 14000
82320 38800 5.0 15000
82320 38800 5.5 15000
82320 38800 6.0 14000
82320 38800 6.5 13000
82320 38800 7.0 13000
Borehole B43R11

82320 38575 0.0 8000
82320 © 38575 0.5 12000
82320 - 38575 1.0 15000
82320 38575 2.0 17000
82320 38575 3.0 17000
82320 38575 4.0

18000

2See Figure 3-2.

"The variations in depths of boreholes and
corresponding results given in this table are
-based on the drill reaching refusal or maximum
penetrating depth. -

‘Instrument used was 5- by 5-cm (2- by 2-in.)
thallium-activated sodium iodide gamma
scintillation detector. '

1430009 B A-27
12/36/90
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APPENDIX B.

RADIONUCLIDE CONCENTRATIONS IN SOIL

AT THE ELZA GATE SITE
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10.0
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APPENDIX C

RADIONUCLIDE CONCENTRATIONS IN SUBPAD SOILS

AT THE ELZA GATE SITE

Page 1 of 3

a

gi

Concentration (pCi/g * 2

Depth
(ft)

Coordinates

Thorium-232

Uranium-238

North

East

Thorium-230

Radium=-226

2.0
2.0

3.0

4.0 *
4.0

4.0
2.0

0.8
1.0

1.7

<13.0

.

2.0

0.0

38973.0

o O

.« e
o~ o~
O @
a O
o O
W @

1.7 & 1.2
1.0 £
<0.9

38973.0.

1.0

+

+i

2,0
0.6

<21.0 .

<11.0

1.0

+

0.5

+

.

1.0

2.0

0.0
1.0

38973.0

80987.0
80989.0
80989.0

<0.8

1.0

+

+i

6.0
<10.0
<24.0
< 7.0
<12.0

38909.0

3890%9.0

0.8

1.2 £ 0.6
2,5 &

CH
om
L R |

38909.0
38992.0
38992.0

80989.0
81058.0
81058.0
81072.0
81072.0
81154.0

1.2

+

1.7

2.0

-+

2.0
3.0

2.0
0.5

1.0
0.0
2.0
0.0

1.1
1.2

+H

1.5 %

1.0,

-+

1.0
0.8

8.0
<14.0
<13.0

38912.0
38912.0

2.0

H

4.0

+

3.0

38924.0

1.9+ 1.3

-+

+

-

N e
L] L ]
- e
+ + H
~OoON <
s & o o
o
v
o oo
» * &
N N
-+ +| -+
C 00O
*® o 8 o
MmN
\'2
o
L] L
- O
H H
oo~ O
e e e e
0 A
\" \"
© 00O
e o & &
o~~~ <
- -
VVVYV
n 0 0-0
* & & o
N M
[T T |
oo o
- O~ N
o000 O
v 000
N O® @
oG O
0 ©O® D
M MM m
ocoo0 o
e e e e
< P <
[ToRR oo BT e}
— et
-
W Mo ®

0.0

2.0

+

<2.0

0.9

+l

<14.0
<11.0

1.0
2.0
3.0

38926.0

81331.0
81331.0
81331.0

<0.9

1.0
1.0
0.9

+H

2.0

38926.0

<0.8

.

3.0 £
5.0
4.0

-+

8.0
<14.0

38926.0

<0.8

+

H

1.4

3.0
4.0

38926.0

81331.0
81331.0

<1l.0

+

.

1.0
0.9

-+

8.0
34.0

- <13.0

1.0
2.0

38926.0

81331.0
81331.0

4.2 + 1.8
2.4 +

4.0 £ 2.0
3.0

+

6.0

9.0

1.0

38930.0
38930.0

1.4

1.0
2.0

+H

1.7
1.3

1.9 + 1.3

<1.0

-+

-+

7.0
11.0 +

38930.0
38978.0

81331.0
81389.0
81389.0
81389.0
81432.0
81432.0

0.8
0.8
1.0

100
2.0
2.0

-+

2.0

+H

6.0

0.0

<0.8

-+

3.0
3.0
<2.0

+H

1.6
1.0
1.4

7.0

<14.0
<12.0

1.0

38978.0
38978.0

+i

-+l

.

2.0

<0.6

+

38935.0
38935.0

2.0

4.0
<2.0

1.0

<20.0

-H

2.0

38935.0

81432.0
81432.0

<0.8

4.0 £

.

3.0

38935.0




APPENDIX C

(continued)

Page 2 of 3

a

Thorium-232

Concentration (pCi/g + 2 si

Depth
. (fE)

Coordinates

Thorium-230

Radium-226

Uranium—-238

North

East

81432.0
.81432.0

<0.4

<2.0

1.0
0.9
0.9

<15.0
< 9.0

5.0

4.0
5.0
0.0

38935.0

2.0
1.9

1.2

1.7 &
<0.8

<1.0

-+

1.0
2.0

38935.0

38980.0

2.0

5.0 &

1.5 &
1.0

<12.0

81468.0
81468.0
81468.0
81483.0
81483.0

<0.8

3.0 2.0

1.0

38980.0

7.0

<0.9
<1.0

1.9 %
1.8
1.0

6.0 -
<14.0

38980.0

+

4.0

+

0.0

38906.0

<1.0

2.0

+

3.0

5.0

1.0

38906.0

<0.9

+

5.0
3.0
<1.0

7.0
<12.0

2.0 = 3.0°

38906.0

81483.0
81619.0
81619.0
81619.0
81620.0

1.1

1.4 +
<0.7
<0.

+

1.1+ 0.7
1.6 %
1.2

1.0
2.0

0.0

38924.0

4,0 + 2.0
0.9 i

0.7
0.7
0.5

+

6.0
<12.0

2.0 - 3.0

1.0
0.0

38924.0
38924.0

<1.0
<0.8

0.7

-+

1.2

4.0

1.0

38980.0

0.5

+

.

1.0

38980.0

81620.0

38980.0

<0.8

<0.8

1.0

" H

(o]

N

o

o~

0.7

Q
i

o
[

81620.0

2.0 - 3.0

<+
~
~t

o
v

0.0

38923.0

81689.0

<11.0

1.0
2.0

<1.0
<1.0

3,0 + 2.0
4.0 *
3.0

0.8

-+

1.1

38923.0

81689.0
81689.0

1.0
2.0
0.0

1.1

"+

.

1.0

+

7.0
<13.0

1.0°

38923.0

1.2

-+

+

.

1.2

38972.0

81689.0

1.2,

-+

1.7
<0.6

H

1.0

+

2.0

38972.0

81689.0

1.0
2.0

+

3.0
4.0
<1.0

+H

1.0

9.0
<13.0

1.0

38972.0

81689.0

38981.0
38981.0
38981.0

<0.9

+

0.7

+

0.0
1.0
2.0
0.0
1.0
2.0

81689.0
81689.0
81689.0
81701.0
81701.0
81701.0

'81812.0
81812.0
81812.0

1.0
1.1

1.0

-+

8.0

-+

+

1.0

6.0
<15.0

1.0
2.0

3.0

<2.0

1.8
1.0

38907.0
38907.0

<2.0
<2.0

6.0
<11.0

1.2 + 1.1

1.5+ 0.8

38907.0

1.2 £ 1.1

<0.9

0.9

2.0 %

6.0
<11.0

.

0.0

38944.0

4.0 + 1.0

0.9

+

.

3.0
0

1.0 -

38944.0

<0.7
<0.9

2.0
2.0

H

4.0
3.0

8.0

2.0
0.0

38944.0
38925.0

81831.0
©81831.0

0.0 -

<0.6

4.0 £ 3.0

38976.0



APPENDIX C

{continued)

Page 3 of 3

a

Thorium-232

Concentration (pCi/g + 2 si

Depth

Coordinates

Thorium-230 -

Uranium~-238 Radium-226

(ft)

North

East

3.2+ 1.7

2.0+ ‘2.0
2.0

1.0
0.5

3.0 £
0.7

88.0 + 17.0

< 7.0

1.0

0.0 -

38988.0
38988.0
38998.0

81839.0
81839.0
81839.0
81903.0
81903.0
81904.0
81904.0
81904.0
81975.0

1.3
1.3

3.0+ 2.0
3.0 %
2.0
5.0
2.0
4.0
<4.0

=+

11.0
<10.0

-+

<0.9

1.0

0.6

-H

1.8

8.0

3.0

2.0
0.0

1.0

+

0.7

1.8 +
1.0

2.0

38925.0

1.0
0.0

<0.9

+

38925.0

<11.0 "
<12.0

1.5 +
<0.8

1.0

-+

0.9+ 0.8

1.0

38969.0
38969.0
38969.0

-+

6.0.
<16.0

1.0+ 1.0
1.1 *
<0.8

0.4
0.4

0.5

"

0.8
0.7
1.2

3.0

2.0

1.0

1.5 £+ 0.8

+

5.0
< 3.0

- 2.0

0.0

38913.0
38913.0
38949.0
38949.0
38949.0
38949.0
38949.0

1.2 £ 0.7

0.9

+

1.0
0.0

81975.0

<0.8

100
0.9

-+

+H

1.0

82022-.0
82023.0

< 2.0,
40.0 &

8.7 %
6.3

-+

1.7
<1.0

-+

+

1.7 *
<0.8

+ H

0.7

9.0

0.0°

7.0
3.0

1.0
2.0

1.0
2.0
0.0

82023.0
82023.0
82024.0

2.0
2.0

-+

3.0
2.0

0.6

+

1.3

<

38949.0
38949.0

1.2

1.5 *
<0.8

+H

+

< 3.0

1.0

82024.0

5.0 %

0.6
0.6

-+

1.0
0.8

4.0

82024.0

1.1
<0.7

H

.

5.0,

38875.0

82036.0
82036.0

2.0+ 1.0

0.6

H

1.2

-

1.0
2.0
0.0

38875.0

.

4.0

1.0
2.0

3.0

38875.0

82036.0
82059.0
82059.0
82059.0
82138.0

<1.0 1.7 £ 1.2
<0.8

0.4
0.2

+l

0.3

38904.0
38904.0
38904.0
38873.0

0.4
0.8

0.6 *+
1.2

-+

5.0
6.0

2.0

1.2+ 1.1

-+

0.4
0.6

-+

0.6

5.3+ 2.0

1.0

+

2.0
0.5

-+

5.0
< 2.0
< 4.0

.

- 0.5

0.0
0.0

1.1

1.2 £
1.1 £ 1.0

l‘oA

+

0.7

+

0.6

38963.0
38963.0
38963.0

82168.0
82168.0

1.0

H

0.3

-+

3.0

1.0
2.0

1.1+ 1.0

H

1.0

82168.0




APPENDIX D :
CHEMICAL CHARACTERIZATION METALS DATA FOR THE ELZA GATE SITE




0s (6oL} L'0f 20 9 ol 0% 00£9-| ¢ | 0S8 1000S { dvl 1€0°0 | 000BE | 02 | 0OL | 8 L0 j000.€L} 9 00s | OL 9 |uvold 0 abeJaay sn
2796 | 92 |4'es [6°1E |4T6L 18728 1€79) | <6ql 16°hE | 92€ (1202 |£6%2 19170 | 62202 {979t fS€l |€°9L | 9°) | SEBE [99°h |27iL f6i€ [671€ |1IEZL {6L°E | 3OVIIAV
9°8L (676l |S°%2 |6°%1 8 |6°YL ] 679 1 9%L (6°9L | 192 [0%0L 10621 {€1°0 ] 00821 | S°6 | 8°6 | §°2 |SL4°0 | 992 |S2°0 {8°SE [6°%L [6°yL | oi88 | s°L |c-2-z8-gv1
Lewy [ 92 1976y |6712 [L°EL |8722 19791 | 060L 16°12 | S%7 |06€2 (0562 [€L°0 | 00S8L [L°2) |§"e2 {t-2ab | Lt | ovab | L=t J1°29 |6°12 |6°12 Joos9L | 2°2 |2-1-28-€91
%°62 |2°S2 [S°6E 19712 |8°2L %712 |20l | 0201 |¥"12 | 856 {OvyL (08EL [L2°0 | 00%2L | §°8 [2°€L {2701 | t*L |oot9L | L°L {9769 {¥"12 |»"12 |oow2L | 12 |1-0-28-SHL
2726|1762 |8°L9 [L1°92 |9°9l [1°%2 |2°%C | 002} {192 | OEL [0Syl {0282 |€L°0 | 0002E 6792 [2°2L | 2 271 | 002L | %L {1°8Y fL w2 |L°v2 [o0v8L | ¥°2 {€-2-18-€9l
676y | 82 |8°LL 16712 L€l [6°L2 15722 | 0011 |6°12 {£°9¢ {OL6L |O%¥EE |YL°0 | 00S0% [€°2L [¥°SL | ML 1°1 1 00LL '€l |8°€Y {6712 [6°L2 |00L22 | 2°2 je2-l-i8-€vl
2ege {7l j1°82 (2761 [STLL |2°61 8 | 856 [2°61 | LSY | 856 [02LL |62°0 | 00ESL |97LL {1°LL [S°OL {96°0 | 856 {9670 €8 |2°61 |2°6L | 0289 | 6°L [1-0-18-€91
12 | 06 } 00} ) Q0L | 09 | QOL } O | 0005 | OOL | SL 000G (0005 | 270 ] 00t J g2 | ot | 0g S | 0009 [ < 002 | 00 | QOC [00Z | OL |£-2-9/-
uzi A 1 s gs] 4d N BN OW| UW bu A Bui a4 nj 43 0 P} _®3 98] B8 8 sy v 6v| a1 sats

lejyon = siun

31V9 V213 ¥04 ViVa STVYIIW KOILVZI¥ILOVUVHI TVIIWIHD




05 | 001 | 40

11 | 0s 001
20l {9°2¢ |L°LY
S°S8 271y [L1°9Y
i (2761 | LE
618 19792 [9°9Y
8°29 |1°%¢ |£°8Y
2oL 18°%C {712
§°ES |£°02 [£°6E
9L2 |2°62 |6°2Y
2°9¢ 1€°12 16762
2°29 |1°62 19°8¢
6°9% 19°9¢ |6°SY
s'ge [£°eY |9°sE
y°8¢ [L°0% |2°2§
S°L8 19742 9"
SOL |£°1E |976Y
%21 |s°sg | 0§
£yy |L°EE |9°0Y
el [9°€e {6748

4°0% [9°L% €72
96g |2°62 ( 2%
6°Sg |v°LiE | 62
60t {9788 [6°62
0zs_|9-22 |z2-5¢

wz.| A |12

35\03. = Sjun

20

oL

0%

00£9

000S
0001
0£01
Y16

0001
001
0,01
000}
908

000!
0901
0801
0zZiL
0201
€58

0801
296

- 0%0L

0904
0801
%6

0601

oLL}
268

058

1

6%
00§
20t

og2l
892
68y
8%
658
109

LSS
£5Y
Loy
K2
029
134
0581
02le
0%s8
373
02yl
021
866
099

m

0005

000S
0994
0£%2
o0L9L
0694
0L%L
0581
oLéY
0864
01£9
0tLsS
0Ll¢
(11374
ootol
0089%
00%01
00284
0102
0901
oLyl
2%6
0601
066%
oLl
0012

0097

]

Al

000§
08LL
o%L1

Y16
061
0gst
0401
ol£e
0ssL
0001
0901
0691
02st
05l

0801
0%01
00%i
0901
0804

%6
0601

oill
268

£0°0

NON
¢ s e s @

N O €O v
NN~ O NN N
. .

NN MMM TN NN~
NNV\NN'\. TN -
s s s .
OOrErO000000O0OOROVOOOOMOOO

=

o
=

0008%

ool
005%2
00¢gE
000%2
00%81
00682

00492
00002
004%1
00502
00958
00lsE
00682
00221
00042
00922
00%.%
00Y%£¢
00682
00%£E
0002%
00022
00892
0096%
0088

93

02

0ol

04
5’22
£°82
£21
6°€L
922
S0t
LSl
61
8°8
£91
27iE
562
62
'8
87sl
9°§2
28}
£12
8°82
9-22
9 IE
5 62
192
hsl
Le.

42

-
.
(=]

s o= 0 v LN

— v & -
.
—_O e O v

. " eem e

- v == Or v e
a [BEE ak
e NEO e

F

©
(3]

31VD V213 ¥04 VIVA STIVIIW NOLIVZI¥ILIVEVHD TVIIWIHD

000254
-/ 17

000§
00916
00291
000561
000121
004SS
009s¢
000991
000891
000%61
000s01
008%%
0964
0064%
000651
ooLLé
00942
0525
ooie
009gl
090%
0££2
000%£1
0861
00£9¢

e)

-
[ X Y ol ol 72 ]
(=~

-—
.
-0 v T o -

-]
[

.=

- O = = v
.
O e

cw= o

——
2%
Fo,

L
m

00S

£°99

oL

000LL

002
0022}
0oyie
0€1S
ootit
00.44
oL
00%91
00611
11973
00€L1
00902
00042
00491
0££6
00%21
00t}
00022
00lst
00811
000%1
ooz2gl
0%68
oosyl
00711

v

[

o
-

}\lNNNNNNNNNNNNNNNNNNNNNNNN

by

abaJaAyY SN
_JOVIIAV

83

NN e N
»

QOO ~NN
1]

B L R e
1
-1 OrNO—O e x
)
NNMMOOH!\’OO*O%
ANV YOONNINN

wn

-1

at s




0s ooL | 1’0 j2°0 9] 0 0% 00£9 | 2 | 0s8 |oo0S | A¥L [£0°0 | 0008E | 02 100L | 8 |L°O | 0002&L" | 9 00§ |01 | 9 00012 |1-0}j268J49AY SN
21 |66z |evsg | g5 b 2709 |ezicez [91-90z1. |02 [262) [£952 |s90l [69-0 | 9ub0€ | ie2 | 92 | b2 |v'h [b6"€2y9% | \ [ 99 102} 92 ) 9/89) | £ | BIVHIAY
L°SE {8791 [9°02 | £2 j0L |89l 86 gE8 |21 | 848 | 9€8 | 8€8 [61°0 | 002ZL }S°12 | S sZ |8°0 8£9 L| %€ 141 | 21 | 0f2L 4 ¢-1-89-£Y%
919 (102 { 98 | L2 |11 ] 012 oie £26 6L [ogLL |oLs2 | €26 [21L°0 | 00€9L | %29 | L1 | 8L |6°0 0052¢ b} 45 j6L | 61 1 0206 4 1-0-19-£%1
v°6l |L°gg 18°82 | Y€ {21 |v°%e 8 166 |02 (0091 | 266 | 266 [21°0 | 00952 S e | £ ]} 02l L] 6y |02 ] 02 o0l28 Z £-2-9%-£Y
2792 |12°9¢ | ££ 8y il j8761 s 026 8L | 9L} 026} 026 {2170 | 0022€ | 979 | L& | 92 1670 | .OLYe L |67 8L | 8L 008k } 2 Z-1-9¢-27
eree b ee fitge | 92 Il [1%12 '8 060L |12 | 204 |osoi josoL [6L°0 | 00861 JL°EL | LE | 9L (i) 0291 1] ey |ig | te | 0s8L 4 1-0-9¢-£%1
1°2% |6°2% {2728 | 2% joi |i°ZL 6°2 ss8 |21 | 602 loviy | 916 [82°0 | 0002 |S°gb | 02 19°8 |6°0 000i1 L | 68 |21 | ZL | 0OO%L | ¢ Z-L-L£-291
€9y [8°92 |1 ve | 1E {£1 |2712 2°'8 . 0608 |22 | 621 J00L2 jO6OL (2L°Q | OOLSL |¥°% SL| b btL 00906 L] 97122 | 2 | oL 4 L-0-22-£%1
6°9L |9°SL |y°6L | 61 121 {9761 872 126 |61 | w1y | 126 | 126 [EL°C | 009LL | 6°% |6 L6 1 L | OSEL 1] 6g |61 | 6L | 08ES 2 |ste-2-2v-eht
ylg 1 0% |6°¢E | 9% {2l {2702 L°8 0t0L oz {ogoi |otolL |oloL |2t°0 joO%vE § 272 82 |8l |1 0iL9z L} 0y joe| oz | oogEl | 2 e-1-2h-e9l
£'8Y 15762 19748 | 0% €1 |S°12 9°8 0201 j22 | €97 |o8Lo |oz0L [L1°0 | 0024 | 8°6 | 9L | LI {471 ] 000921 t | €y |22 | 22 | 0588 Z 1-0-29-¢7
6L | 02 [8°i% ] 9% f£l | 9 9°91 0601 |22 | 855 j0929 josil {iL*0 | o021 | €€ [-4L | €1 F1°4 | 000221 L2y |ee | cel 096 4 g-2-17-¢%1
LEL |8°62 {6°0% | 12 [€L |€°2% | 8761 0s0L |12 | €8 |OysS [o062L [LL°0 | 00%%2 | 2Ll | £t | Y|} ogoiiz L] L9 |l ] 12§ o0tEll | ¢ ¢-L-1y-£9l
291 12782 {8°9% | 8L [LL |L769 | 9761 968 gL jo8sl |ogos |02t |6L°0 | 00222 § 062 | 8€ | 8L [6°0 | OCOLLL L4818l | 8L 00901 | ¢ 1-0-19-£Y1
£°6E 1§712 JE'9% | oY% |21 19728 | #°0L 0101 |02 |ogsz josob (oLl |2L°0 | 00002 |€°0L | 8L | £2 | L 09LS ¢ |e€L jo2 y 02 | 009l | € L-0-2%-£%1
2°6¢ |L°ye |sye | LE oL | 4L 98 058 2L ] 661 |olgl {00yl f€L70 | 004€2 | 9°2 | 9L S°8 |670 | '0SL V| 28 |40 | 4L | ooOZL | 2 €-2-8%-¢91
9°SE |9°%2 |8°2C | 8L |1} | L2 8 006 gL | 106 | 006 | 006 |2L°0 | 00202 {1701 | 22 | €2 |6°0 0991 Lj2y st {8l )00l |2 2-1-87-£%1
£9¢ |2°s2 [y°0E | 22 €L | €L 201 080l |22 | %99 joyiy losol | 2°2 | 0002% | %5 | .6L | SV j9°L | 000821 L | 6% |22 | 22 | 0899 e 1-0-8%7-£%1
’gjee ‘elee 2| e | 86°0 44! 2129 ]2 el let-o] og8l [69°0.11°) je°l {170 09¢€L 1°j6° | 2 {¥y2 | 01yl j¥2°| £-2-85-£%1
9'¢y | 08 'Sk { 6L fLI 1L7LL 176 ¥88 8L | 9%9 |0682 | ¥88 |21°0 | 00622 | Seb | Sb | 0C |6°C 00062 L]os 8L |el ]| 0099l }e 2-1-95-¢71
gl | 8L jl°ee | vE |OL |8°SE | 6°LY 164 9L | 646 |0S99 | L6Z | 272 | 00691 | LLL |S°6 |67 [8°0 | 0008S¢ 1] &S |41 ] 9L | 0969 4 1-0-85-£91
8'Sy |s°8E [§7L2 | 02 |21 ¥ EE ] 066 02 | 226 | 066 | 066 |21°0 | 00S2% [6°% syt 08cs L {2 j02] 02| o008yl |2 £-2-0%-£71
L1 JL°62 |£'sS | 95 (2L ] 00b | 2°Sl 866 02 {0205 | 866 | 866 |22°0 | o06LZ | 9L2 | LE | Y7 | L 0090L | 2 |8&l 02 | 02 | 0898 4 2-1-0%-£71 Ju
€96 [7°96 | 681 168l |£L1] 68L | 6°L6 0996 |61 [ogv2 [0v%6 | 996 | 1°S |000222 | 109 [€8L | L% |¥°6 golse L] 49 j20L]68L | 0606 |6l 1-0-0%-£%1 Qa
L9y pes |97 ] %2 |1iee | 6tLl 08l "lv2 | LS5 |ose2 |0%21 [61°0 | 00LLE €720 | 02 | 41 j2°l 0%68 L |6LL |92 ] ¥2 | 00§%2 | € £-2-6£-£71
Oys | 0% f1°2e | %2 |¥L | 68L | 21t oglt |%2 |oLzL jogyl josLl |2L°0 | o0%2E | SIS | ¥E | 92 127} ool6l | L] 89 |%e ] v | oogzl | 2 e-1-6£-£Y1
9798 |L°2€ J2°2% | €2 |9l {B'E6 | 978¢L 09LL |£2 {0£0€ |O9LL {O9LL 1£1°0 | 00162 12°68 | 9 | 8 [£°L 0618 L] 26 |g2 ] &2 | 00%L | 2 1-0-62-£71
8°99 |9°LE 16°9% | 22 €1 (€722 | 6°%2 0801 |22 |09SL |oYyy |og9l | 2°0 | 00O%E j6°9€ | 0% | 8L |L°L ] oolel 2 |s1e {22 | 22 | oo6le | 2 |S"2-2-9%-57l
9°99 | & (£°0% | €2 {9l {2792 | 9°4L 0sll &2 | 819 [096)1 |OStL |§9°0 | 0O9LE 16°0% | S | 2L |17} 009sL- |- 4 | &S |€2 | €2 | 00451 | 2 e-1-88-£Y1
'Ly | 4% et 12 |£L |[6°02 | €711 oy01 |12 |olol {ovol JO%OL | S°% | 0009% 8721 | 92 | 02 | | | 062¢ L] 6y 12| 12| 002l |2 L-0-85-£Y1
628 |£°6C | OF y2 |7 [S°62 6 0611 |¥2 {00zl {0611 JO6LL |€1°0 | 002LE | OL g2 | ve 2°t 0961 L | 25 |v2 | %2 |0000SL | ¢ £-2-5£-¢Y1
6°82 |2°8L j9°€2 | S2 S} [L°6% | 2702 021 |se |ooge |ozet [o0z2b jeiLt0 | oolsg {2°2L | 22 | LY |€°) 0g9e L] 89js2 ] S| 00| € 2-1-S¢-t71
%°0S 1672y |L°8% | 22 [EL jE°€9 | 1°SI 0801 J22 |osz2 jogel |09Ll [21°0 | 00%6E {6°62 | 82 | 4% |17} 068y Ajsgje |22 oolog| e 1-0-S€-€%1
6°9L 16°9€ | 0% | 12 |2 |S§°%2 | L°4L 0g0L |12 | o€l joyL2 108SL |¥1°0 | 0096% |L°vy | @2 f 2L | | . 0£LY - LjaL |92 12 ] 00ise | & £-2-9¢-E91
2 |9°1e [1°92 | g2 |yt |v°%e 0e 0ZLL g2 | 908 |0LL JoiLL |21°0 { 00884 | 99 8L | 0g [e'i 026 LAy |82 | €2 | 0Ll 4 C-L-95-£91
6769 16791 [2°iE | Sb | 6 |£°2% 0¢i kA7 SL | SOE |0L29 | 98L | 9°L | 0988 8yL.|L°8 12°8 {L°0 000%2 L jos St | S| OLYY 4 L-0-%2-€%1
€°g2 | 08 f2°25 | S2 (St | &2 o1 0s2lL }se |olv2 |osel |oszl {2L°0 | 0062 |s°OL | 82 ) 6% (271 0tYl L | 06 |62 ]| 62| 008OL | & g-2-18-€91
Y8l {4°9¢ 15702 | 6L (1L |1°S6 | 9°LE 8% |61 | LLL 0652 | 8%6 |2670 | 00L2E-f ¥BL | 1¥ {1 12|} 00S4¢ " | 4 | €5 {61 | 6L | 00501 | 2 Z-i-le-271
9Ly j1 12 1et0s | 02 {21 | SY2 | L°g6 000L |02 | SS¥ |oOiyt|oseL | 67 | 00i9L | 8LS | OL | Of |i°L | 0008kl bl Y¥s 921 02| 0906 4 L-0-1£-£91
29l |2°9% [1°92 | 92 |91 | Se | 8'SE 0ogl {92 | %2y |ooEl | 00EL|¥L°0 | 002£Y |o6gs | £2 | YL JE°) 0109 1125192 | 92| 00sS4 | & £-2-£2-291
£°9% |v°8E [2°62 | S2 |Sb |£°9S | L2l o%21 |S2 | ¥S9 [0%2L | O%2Li1E°0 | 00007 |%°g¥ | S2 | 82 |2°L 0199 L] 1S |se | S| 0005l | £ e-l-£2-£71
00 22|79 | 9| 6] 50l 25 8l 9L 1 9SL jos8L | 814 | 271 | 00621 | ASL { 2L |27 {2°0 | - 0062 L] 62 iyl | v 0sel l 1-0-£2-¢71
£°66 | y£ 11768 |S02 [LSL{67LY 3 0201 |L2 |092¢ jo2OL | 020Li€l°0 | OOLEE |9°L6 | 22 | ¥E {1°® 0.9% bjLob j12 | 12 | oosel jif g£-2-£2-£91
_S0b |24z |2whs | 92 {sb {678y | £°0L ) 0621 |92 |09vy jo62l | 062LISL'0 | Q0R6L fALE | 22 | €€ (£°0 | 042 | 1 (0K |9 | 92 | 00801 | £} c-)-SE-
uzl A 1 os] gsi| dd IN eN On| U | BH p. 6Hl o4 nyj 431 03 PI vl 28| e8 | 8 | sV 1V 6v] a1 @S

Byyon = mgcqi . . 31V9 VZ13 ¥04 VIVA STVIIW NOTLVZINILOVEVHD TVOINIHD




os oot |tofzolofoL | ov oos9 | 2 | oss |ooos | avi {€oco | coosg | oz {oor | 8 |v:0 | ooogt | 9 loos | OV [ 9 | 00012 |L°0j3BRIAAY SN

0y |g-2z |e7e9 |Ten |6t | 49 leseos |av-sqar | VE [z1ob |92s2 |oz9) |82°0 | w620z [ MS2 [ Sb | £2 {9°L [99°icest | 2 |0vk | Bf | IE | €692) | & 3OVYIAY
cea [voie lovss | o5 [so lesve | zoie | over | sz | 118 losss {osst |1-0 | ooove [2:62.| 12 | 02 |27L | ooegy | 2 [92L | S2¢ | 2 | 00202 | £} 2-i-29-E%
Zi1 |oor ls-cs | 02 |2y leves | 912 | 626 | o2 | 60s [oroy | 626 | 671 | oossr | 8yL |et8 b'zL {1 | oosel | b feEfoz)oz|oe9L || L-0-29-€ul
voos Ll vz | vz Leu l2o2y | 1-29 | otzv | %2 | st [oist joizt |vi-0 | ooter ji-69 {€°s | 2b 24 | o9 |1 |s9| %2 ve]ootiz]e| £2-29-En
ove later |62 | w2 |9 lecsz | o9 | o6t | %2 |s28 |o961 |ovzi {910 | oozes |82t |12 | 2L feci | o022 | |S99 | w2 | w2 | 0L | 2 | 2-l-L9-E%
g-27 | os | oot {oot |09 | oot | 0% oooc oot | st looos Jooos | 2o | oor jsz for|os|s | ooos | s ooz |oob |ooL | o0z |oOi | £-2-¥29-£9l
g-99 | os | oot {ool jo9 | oot | oY ooos loot | si- Jooos |oocos | 2o ] oor | sz |ot|os|s | ooos | s |ooz oo foor | 002 |oOb | £-2-¥i%v-£%i
2 | os | oot oot Jog | oot | ov ooos | oot| si |ooos looos | 20| oot | sz forjos|s | ooos | s jfooz ool |oor | ooz joi | £-2-¥E2-£vl
c¢a | oc | oot oot |os | oot | ov. | ooos | oot|i-8s |ooos jooos | 2ro } 22t | sz | oL |os|s | ooos |s|ooz oot jooL | 002 Job | £-2-¥Si-£Yi
v-oz l6°21 1sous | 2z (st [1v-ee | 2'et | oouh | 2z |osel {ozzi |ooti [et-0 | oos2y [ 88 [2°8 | €k |11 | 0926 | Li89e2|ejoiss || 2-b-ls-€9
2°¢s logr l22s | %2 let l2-2¢ | 891 | ozai | vz [ozov |owsL |ozaL | 27z [ oosst | 68 | 21 |8 |27t | oozoL |V |s2|v2|ve|oses |y} L-0-is-gvt
969 l9-at 1515 | ¢ lot lezo | osz | oy | 2t |oz2t Joswy | o8 [21-0 | ooseL | 99 | 24 | %2 |8:0 | ooozSL | 4 | 62 | 2b | 2L jO2vL |2 }-0-L5-€%1
c-9c 1g-12 12°65 | 2¢ Isv le-sz2 | @762 | os2r | 92 | 209 |026% |osst {vi-0 | o062z |s*2b | 91 | b €0 | oves - | 6 [9s2 | 92 | 92 | 000%2 | £ | 2-1-09-£%L
925 le-c2 lz:vs | 95 lg1 ls-s2 | 212 | osor | 12 | <96 |0092 {oszi |¥L-0 | oosse {99t | 2L | 61 | 4 | 0989 | ¥ |ave | 12| 2| oovsl || L-0-09-£vl
t-2¢ 1972z lcrgs | sv tst |2tz | 272z | o901 | 12 | €2 |osve [ozgL [€1-0 | ooszs |2:2b | 8L | €L it} ov06 | 2 (Ll | b2 | 12| o0v2 |2 | £-2-59-£Y1
a-07 | 22 lewos | ov |11 lZ:et | v-22 | 956 | 61 |otoL Joziz | 956 |#i-0 | ootog [2791 | 81| 8L |670 | 0488 | 2 |ogz | 6} | 6L | 00002 | 2| 2-1-S9-£YL
g2 lsvce 298 | 99 let {vv2 | ¢ove | ozas | %2 | 958 |ozzr joszi {vi-0 | oosis {881 |s*6 | 8L 201 | 062L | b6y ]| 92| ¥2 | 000vk | 2| L-0-89-£%1
ost lg-zc |gs2v | v st | sy | 276 | orat | %2 |oons [oteL |oiet |2L°0 | oogss | 282 | of | 6L 1271 | oi2t Li9| %] ve|ooim |2 ge-9u-en
otr lecos | 19 | z¢ lor |99 | 98 | se@. | 91 |ovsy | s28 | se8 |ei-0 | oos9z | 225 | 92 | 8 870 | oOesl vivez | 2v | 2t [ oosol | 2| 2-t-92-Em
196 |¢°82 ls'se | 62 lev | 1og | s°er | outy | 22 [oszi {orit {oitt [2L-0 | oozzz fosél f:€2 | ££ fbk [ 0921 1| es |22 22]| 0266 | 2] 1-0-92-5%1
65 lo-ce |9cc | o8 i1 le*2y | 572z | es8 | o1 | ¥88 |osis |ozst |€1-0 | oossz |9°22 | 8L [ 1L |670 | oogve | 2 |i8L | 8L | 8L | 00912 | 2 | 2-i-1l-£%1
vowo |16z 12°62 | e |6 |26z | 282 | ovor | 12 Josse |oios |ooiz {si-0 | oosig |6722 {. 121 %2 | v | oogir | 2 f902 | €2 |12 | oosle | 2| L-0-1i-€vl
2912 |oost 1t-vs | 2z {91 tewos | 6 0L | o9st | 2z |278v |ossz {ooet |si-o fooork | 6 fziz| v |vh | oesz |4 ]SS |2 |4z |o00092 €| £-2-19-£vi
g9z | sz 9709 | € |21 lo-og | vur | oest | 82 | ssg |osze [oivi |si-0 | o026l | 276 j2:8 | vb |yti | o602 | 1| 95| 82| 82| 0002 )€ [ 2-4-19-€%1
90t [17c2 'eos | g2 lov |i-sv | 69 | w98 .| 2t |ozoL |ozvi | %98 |21-0 | oozzt |9°41 | 22 | 22 {60 | o2sy ~f L |2y | 4L jZib|og8s | 2] 1-0-19-£91
lg-s2 tz-26 1vo2w | 89 o1 [228 | 9°9b | ¢és8 " | ZL | %22 {oioL | 658 [£1°0 | 006%E €701 |'8L | 6 [6°0 | 0252 Lles|82)] 2L |oosor |2} £-2-99-€9
g 12 |2798 |1o6g | 26 |9 stee | 6 o2il | €2 | 99t |o2tt |ozil |si-0 | oozos | 98 {6k | bb fucL | ozze f v} syl €z]€2|oossl 2] 2-1-99-€%1
veos |vevz |vose | 2z [ob {vres | 1L 162 | 9v fosai |otez | 16z |210 | 0089b |stey | si | £2 |80 | oosee | 4|8 | 9L |9 fo9eL | 2| 1-0-99-£%1
o-v 2otz 1w | o2 le1 |aezz | 9w | ounn | 22 | 96v {oisy ottt |€1-0 | ooz91 |%-0€ |16 | 11 [Lb | ooz62 | L | 99 ] 22| e | 0626 |2 |s°2-2-L9-£v1
ey t2rie Loz | v |si 16°0% | 96 | ootr | 22 |ovsy |oooz [ooLt |91-0 | cosig | v€ | 81 | 65 [L:L ] o808 | € [€og | 22 | 22 | oossL § 2 | 1-0-59-£%1
16 le-ws 19705 | t» {1t f9:2z | »-o1 | s68 | 8t |ostt |oest | 868 }2L-0 | oosez {s*se | 12 | 02 J6to | oovve | L | oL |8l |8l o0sst |2 2-i-Si-€vi
58 g9z [2v |8z lov | vsg [2:ut | 98 | 21| 98 |oosz | 9y |set0 | ovzoy fozee ['BL | €L} L | 00uy | L |18 )Ll )LL) 0086 |2 }-0-SI-%1

wlmm»nnb._r.mb.w..FFEF%FEEEEEEF#FEFFPFEF -¢-89-

uz| A J 11 | ss|gs|ad IN eN on| uw | Bw A 6u] @y ngl 4o oa| pa| e egleg { g |sv| v |6yl aiauys

leyyon = sjun -31V9 ¥Z13 ¥04 Viva STVIIH NOILVZIYILIVYVHI TVIIWIHD




0s 00} 10 12°0] 94 0l 1) 4 009 | 2 | 0S8 |000S | A%l [£0°0 | 0008E | 0°02 |OOL | @ |1°0 [000OLEL | @ |00S {OL | 9 00012 |1-0]aBeJaAy sn
ysb gcge | ey 1 be fg) 19799 |A°€2 | SA0) (L2 | 9SObiggql iYLl t02°0 | 09BLE [STOEZ 1°S2 1 22 9°)b | CEigh (b | €8 )22 | 22 | PEOEL | 2 | 3OVH3AV
Ovig |g°g2 |s°22 | %2 |91 [00SL | 981 | 0021 {y2 | 898 [006€L|002L [0L°L | 00S6L |020S e | 9L | 8L {00095L | L }6LL 12 | %2 | 002% 2 1-0-£€-£%1
€728 [9°L4% |2°9% | 02 ¢l |8°LL ‘6 | 000L j02 [080% |000L |0COL |6L°0 | 000SE |[0°02 (1} 9 B 1T I ¢ 0402 L 1601 0 | 02 | 0082l | 2 ¢£-2-0g-¢71
912 |9°9¢ |%"05 | ¢2 |€L |€°€9 |2°12 | 060l |22 {0222 |060L |060L jOL°L | OOEY2 (1%L 22 | ¢ |12 | 0641 L | 68 [¥2 | 22 | 00g9L | 2 ¢-1-0g-£91
G0E {1°¢E |S°6S | 22 €1 | ¢Sl |29t | OLLL |22 |0962 |OLLL |OLLL |OO°L | 00LS2 |0°S2Y | 6% | L& [£°2 | O%Y%L b|20) J1E | 22 | 0£46 2 1-0-0g-£971
0L [8°02 {9°89 | 6L |LL |9°8L |6°92 | 06 6L | LSE {0L2€ |O%2L |12°0 | 0009€ |2°LE SL| 2L [6°0 {OLL6 2 (gL [v2 | 61 | 008%L | 2 €-2-21-8%1
92 |8°%¢ JL°ee | 8L L1 |2°8L {¥°0L | OL6 |BL | 182 | OL6 |OL6 |S2°0 | 00£9¢ 0981 | G2 | &1 |6°0 |096% L {92 (8L | 8L | 000l | ¢ 2-1-21-¢9%1
G°22 |¥°6L |2°92 | 4L |OL [8°9L 6 8¢8 |Z1L | 902 |006E 198€8 {ZL°0 | 00661 i°21 91 Ll |8°0 |09¢€S L | %€ {41 | 4L 06 | 2 L-0-21-¢£%1
000 [S°LE |2°26 | 92 |Si |S°G2 |6°6% | 0821 |92 | £59 [00S% |OL02 [€1°0 | 00%LS {6°0¢ 22 | €2 |&€°) 040§ € |sgl {92 | 92 | 00gle | £ £-2-22-¢%1
L°%6 {9°62 |9°9L | S2 |sb ) s2¢ |£°9E | 0S2i [S2 | 18y |0922 |06GL [€1°0 | 00S2Y |0°LE gL | 22 j&°} |0sYE S |60L j92 | S2 § 00891 | € ¢--22-¢%1
6°2% Y. 19°¢9 t Y2 ISL |v°%2 |2l | 022L |¥2 | 261 |022l |OLEL [£1°0 | 002SY% [L°6% 92 | 4L {2°L | 0922 L] 6% |92} 92 | 002%L | ¢ L-0-22-£%1
2°9¢ |2°€2 1€°SY | L2 |&b { 12 |¥°02 | 0SOL ji2 | s%L [0SO (0901 |€2°0 | 0020% |£°S2 1| €8 | ) 080€ | 2| s9 |12 | 12 | 006SL | 2 ¢€-2-82-¢91
G LE €782 1S°¢Y | 12 |gL |€°12 |9°¢L | 090t |12 | S21 j0901L |O%iL |Z2°0 | 00S9% |6°%2 g ] L jieL | olse L1 eyi(e2 | 12| ooloe| 2] ¢-1-82-g%
8°0% |€72% 18°6L | 82 |41 |§°42 |1°gl | OL&} [GLe2] 221 |0ZEl |0SSL |12°0 | 0014S [£°82 ¥l Y |7l | og2e L 1 65 (82 | 821 00991 | € 1-0-82-€%1
£°9€ 16°8¢ |€°19 | %2 |yl [8°2E [S°2L | 06LL |¥2 |0261 |06LL [O6LL |19°0 | 009%E [€°SL 12| % |27 | 082 l S {92 | %2 | 002% | 2 ¢-2-258-¢Y1
279 [9°12 |9°2% | 61 |21 |€°6) |8°02 | 296 6L | 6%£8 [0221 |0SOL ]02°2 | 009%2 {9°L2 61 | £t l 0002L | 9| 69 |61 | 6L | 00O%L | 2 2-1-2¢-¢Yl
292 16°G2 [6°28 | 61 |2V |£'6¢ |1°S2 | 196 |61 | 025 {0090L{00LL {00°2 | 008BYL |O°gyi | 22 |9°6 | L |000Z0L L] 06 {61 | 61 | 0004 | 2 1-0-2%-€%1
g 12 {1€°%9 | 22 |€b |€°22 |%¥"2E | OLLL |22 | 049 jO%0% {OYEL {€£°0 | 0080Y |£°68 v2 1 82 |V | o2l 2 |481 g2 | 22 | 00662 | 2 €-2-92-¢%1
8°ye 1£°G2 |8°05 | 9L |01 |2°91 6 218 |91 |o68E | ¢i8 |2l8 (S9°0 | 00L%2 [9°.% 17 { LE [8°0 | O2LE L 122t |9L | 91 | 0126 4 2-1-92-¢91
0¢0L | €2 j9°Sg | 2L ol | 662 | 12l | 288 |ZL | BOZ [09.% |2€8 (00°9 | 00822 [0°0S82| L& | ¥1 |2°2 | 00828 | L | 6S |2V | 41 | 0%L2 Z 1-0-92-¢%1
2°le j2°¢2 1€°82 | €2 YL |2°€2 | £°6 | O9LL (€2 |8°L8 10%2L |09LL [82°0 | 00292 |5°6 L] 2L 271 | 082y L] 4y |€2 | £2 | ooOt2 | 2 ¢£-2-92-¢971
222 %722 8792 | 6L jLL | 6L 9°8 | 6%6 |61 | ££2 J090L J6%6 (SL°0 | 000€2 |27 02 1876 | | 0108 L | 4y |61 ] 61 | o0gst | @2 2-1-S2-g%1
L°%9 |6°0¢ ¢ ¢C gl | 22 £°6 | 00LL |2¢ f0sl2 J06SL {00LL [09°0 | OOSSL [2°8L €} G2 |L°L 00898 | L | 29 |22 | 22 | 0689 4 1-0-62-£%1
L°€2 11702 |9°¢ey | 22 Igl {2712 |2°%L | O0gOL (22 | %8l [0Z2Ll |0BOL (2E€°0 | 008YY |8°61 121 L (L7} 009% L | 65|22 ] 22| 00g8) | 1-2-02-¢%1
7791 11T12 |vL2 | &2 (el [vtee | 6°8 | 02LL |22 | 941 |o2il joeiL |91°0 | oooiE |%°0L 92 0 LL |ty jo0g82 | L | sy |22 | 22| oogll | 2 ¢-1-02-¢91
1°12 |9°%2 |6°L4% | 22 j&b L1722 {2°%1 | OLil |22 | 062 |00%L |OLiL [2%"0 | 000%E |6°¢2 Sl L jicLjooeel | L| Y122 | 22| oolgl | 2 1L-0-02-£%1
676 19762 |¥°82 | 92 &) |S°SC [2°0L | 082 {92 {6716 |0824 (082l [l2°0 | 00LBL |%°6 62 | gL {g°1 | 082l L | 1S |92 | 92 | o002t | £ ¢-2-sl-¢91
g8°yL | 08 |B°€T | £2 {HL |g°€2 | €°6 | OZLL €2 | 262 |OLLL |OLLL JL2°0 | 00%.2E |L°6 62 1 2l |2°1 | 0811 L | 2y |€2 | €2 | 006EL | ¢ 2-1-gi-g%i
6721 |S°0€ |€°82 | 22 gl |2°22 | 6°8 | OilLl j22 | 96% |OLiL |OLLL |02°0 | 0062% [6°2 2 1 2L |L°t | ogsi L | sy |22 | 2| o0osel | ¢ 1-0-Si-g%1
€e j1tie |9t1E | %2 |vl [8°¢€2 |8°8L | O6LL [¥2 |02gL |06LL |O6LL 02°0. | OOELE {L°2% 92 | 6L |2°L | 0406 b |€%2 |¥2 | %2 | 00i0) | 2 ¢-2-2l-¢%1l
9Ll |1°0g |¥72€ | ZL jOL (1721 |4°9L | 958 LI |oggl | 9S8 |28 02°L | 0082 [9°6% e ] SC |6°0 | 028S | L |L¥vL (2L ] 4L | O06LL-| 2 2-1-2L-e%1
€81 | 9L 6782 | 6L |2l |2°92 | 96 0.6 {61 | 9¢2 10995 [026 |9%°0 | 00g0L |O°%2S | ¢L [2°6 [ ¢ 00205 | L | 6€ |61 | 6L | 056% Z 1-0-2L-¢%1
6°8E |£°0% [L1°G8 | S2 |SL J1°G2 JL°EL | 0921 |S2 | 628 J0SYL |092L |€L°0 | 0086E |2°9L 62 | 6L {£°L | 0g61 1 |2¢€) |s2 | 62 | 00902 | € €-2-60-£%1
§°92 19762 |€°6% | %2 |SL |2°%2 | Ol oLey 1%2 |09LL {olel [0i2L |¥L°0 | o008l |9°LI e | L2 |2°L | 08l L 1801 {%2 | %2 |-0059L | ¢ 2-1-60-£%1
4769 | 62 |1°€s | L2 |€} |6702 |2°%L | OSOL |12 | 08%E| 0SOL|02LL |£L°0 | QOO%E |L°LE S 1 8L { L 0292 2 |8€l {Le | L2 { oo2llL | ¢ 1-0-60-£%1
2 [8°le | 6L 6L |LL |8°8L | 62 ] 296 |61 | OOLLY 2%6 [2%6 . |2L°0 | 00861 |2°Y €2 | &2 1670 | 02l L | 88 161 | 61 | 0699 4 £-2-90-€91
QHNF o”mm 92 12 |&b |¥°12 | &8 § 0201 |12 | 0SSL|020L {0201 |2L°0 | 00802 |€°S %2 1 92 |L7L | O0LL L | g% {12 | L2 | 0¢gL 2 2-1-90-¢%1
9°22 12°02 |£°82 | 02 (2} [€°02 | 1°8 | 02O {02 | 08910201 [020L [€L°0 | 00£02-[2°S ieloggl o7yl 1| 49102 | 02| 0069 | 2 1-0-90-£%4
22l | 22 |2°s2 | 61 |2l |g 6L 696 |61 | 09% | §96 |S96 |LL°0 | 0000% |S°S 96|l 06%1 L1 97161 ] 6L | 00LOL | ¢ £-2-90-¢%1
—”PN 2°2¢ 11°82 | ¢2 |€L |g°22 | 68 | 02LL |22 | 9t€ |02LL jo2LL |2L°0 | 00g8E |6°S 92 | 2L {L°L | 0221 LSy (22| 2] 006%L | 2 2-1-%0-£%1
¢.¢P —”o— —”or 6L 2L J1°6L | 972} 956 6L | S08 | %56 |¥S6 |[€L°0 | 00SSL [8°Y 021¢ 11 966 | L | 8% |61 | 61 | 020 4 L-0-%0-€%1
N.oN m.—m w.mm 2L (0L | &L m”—— 168 |21 | 090L] 118 }S96 [2L°0 | 00%yy |2°0L 68 | Sl |6°0 | 08EY L j201 fL2 | 2L | 00sSL | 2 £-2-10-gY1
w.oo «.mN o.qm %2 i w”mm a.m— 0611 |8€2] 0281]|00%L f06LL |€L°0 | o02%E |8°6 €2 1 6L |2°L | 000OLL | L [291 (%2 | %2 | 0082l | ¢ e-1-10-£%L
£7%L |1°8C (1768 | 92 191 1%°92 [4°81L | 02€l |92 | 091210891 [02€) |¥L-0 [ 0098% [8°Gl | 92 | 62 €'V ) 0282 | g 220 192 |. 92 | 0025l | € -0-10-
uzj A 1t as] gsl a4 IN eN oW} Ul 6W D BH| a4 ny| 42| o3} pa} e) og| eg | g | sy 1w 6y| g1 s3ts

Je)/oOn = sjupn

% 13Jdvd 3LV vZ73

Y04 V1VQ STYIIH NOILVZIN3LIVAVHI TVIIW3HD




0s 00l | L0 | 2°0 9 oL oY 00£9 4 0s8 | 000S | vl |£0°0 |0008E | 02 |00L | 8 |1°0 |exewwx| 9 {00S |OL | 9 [000LZ iL°0|VHIAV “S°N
6765l |79 |52 |90°22 |81 2718 g9 |awigz | 9% | 609 | ¥ogh | 682 |S2-0 |Jesge | 022 | g2 | v (92 |iSkvE | £ [SEl |02 | 98 |A8Lul |8°Z) SOVAIAV
02 0s 00l | 001 09 0oL | O% 000S 00 | Sl 000s { 000§ 2’0 ool S| 0} 0$ s} 000s| Sf 002/001] 00L 002| OL} L-¥4-£Yl
8°92 | 0§ 00l | 00l 09 001 {6°SY { 000S 001 {¥°Gl | 000S | 000S 2°0l  %l] 9°92] 91| 0§ S| 000S} - S| 00Z|ooL| ool 002f oL L-dl-£91
gy lyze lg"1s | g8t | 11 lg°8t | 88 | 916 [€°81 | 65 | obZL | 029 | 2i°0] o0zog| #7LL| 9 €| 670] OL¥2| | 69| 6L} 8l| 0080Zi8°L|E-2-£L-EY1
§°8% |1°62 [€°LS | 8781 jE°LL [8°8L | 8°6 0% |9°8L | 89¢ | omsL | o291 | si-0] oo9ig| L°8] €] OL| 60| 0i%il | 2| 6Lf 6Lf 002i2{6°L|2-L-EL-2Y1
g2l |6°22 |2°29 | 2702 {12l |29 {2°9L | oloL |2°02 |o0€i | 0%£02 | 069L | £2°0| 009121 2°6%( 8L} . 8l i} cogot| 1} 89] 02| 02] 0029L{0°2{L-0-£L-EY9L
o°1sls 2t |2722 | g-c2 |s°91 |8°€2 | s°6 | 06LL |8-€2 |676% | O6LL | 06LL | 9L°0] 00Z24) LTEL 976 2L| 271} 0S9L| L] 8% ¥Z| 8£2| 00%CL|ye|£-2-25-£Yi
gogs j2rse | vy | 2761 1St 6722 |ytoLcl 196 (2761 | OLE | ovSL | 196 | £1°0| 00941 vTvYy| 8L| 9°6 1| ogis] L] s8g| 6L 61| 000%Li6°L|2-L-25-£%i
8ee 16°6L (6°22 | 9°6L {8°Ll | I8 191 086 [9°6L | 9% | 00LS | 086 90| oos2l| wl2|- 02| 86| €°L| oozey| L] é¢}] 021 02 0919]0°2|L-0-25-EYl
€89 8782 [97LS | 876L [B7LL | Y8 [9°Re 896 |8-6L |oscL | oty | 886 | sL-of oosvel .090L| 92| S| 1} 00602 | 6| 02| 02} 00£elj0°2ZiE-2-£5-EYl
265 lsss |'es | 692 |o°9b | w2z |5789 | os2i {6°%e | <vv | 016€ | o151 | ££70| 00622} 00SL| g2 6L 271 008s8| L| 9LL| S2| S2| 00974|S72|2-1-£5-£91
1Sy 16°6€ |£°LL | 8761 [67LL | £02 | 6if 166 [8°6L | 822 | olgE | O¥%l €L ootez] vs9t e2| S| 2°L| o022l V| 291 S2| 02| o0L£L|0*2|L-0-£S-£%1
ysi 9L 12°26 | 22% ey |esto | szi | oozz | 02 | Yev joolgl |oosEl | 2i-0| ooloy| viel] s8] ogi] £if 00EEh| 21| 215} 82} 228 00.81{y°Zig-2-6l-£71
YLy |§72Y [27€S | L°8L (6701 [i°8) | 9°8 906 |1°8L | 2%9 | 0501 | OiylL | LL°0| 002SE| 10| BS{ 8L} 6°0f 082L| | &£} 22| 8i| 00i81|8°Li2-1-61-£Y%
lgL jetse [8°6S | 8L 8701 [8°¢9 |99 006 | 8L .{00ZL | 00§y | 06LL | ZL-0f 009%2| L°0%| 82] 82| 6°0] 000Sy| V| /8 6L} 8L} 00CyL{8°L|1-0-61-£%1
1°2¢ Y92y 1s°sv | e 12 |1-gl js'8e | 2°8 | 060L 8712 jooLt | 0604 | 0601 | £L°0] 0OL92| L°OL] 82 22| LTl O0ss€| M} Y| e2| 22| ooegijereje-e-le-ghl
J€T22 |9ty |eT0Y | vteL | UL |YTog | L 026 |¥-8L [o2ll | 026 1 026 | 8L°0| oosiz| .8°8] s2l s2| 6°0| OvOLy 1| 89€| 8L| 81} 00%2i|8 i|2-L-42-£%1
S°ys [€°92 |9°8Y | ZL |2T0b |vle | L°8 1s8 | 41 8%, | 0998 | 298 11°0| oosyi| %2l 4L €Ll 670J00099L1 1| vE| Zi| ZL| 0868[2°L|L-0-L2-€YL
9°25 |€°9¢ |2°%9 | 8°22 |2°€1 | 82l [8°21 { o%iL @ 22 | 212 | 08S) | 0%6L | €170 006%y| 2°€2] o021 Sif L°4] 0%} 1| 9%| 82| 822| 009LE|€ 2|E-2-v2-EY)
S8l €21 | 611 | €Sy (2 el | €51 | Lvb | 00f2L | 961 | LIY 009%L | 00%%L| YL°0] 00S9%] S°S8| 94| 8EL} €L| 0092L| €L} L%5} 62f 66£ 0062215 2{C-1-¥2-£%1
10V |9°h2 |ovgy | €°6L | 2%6 |97aL |biab | €92 |£°St | 881 | 0088 | 060L| 8£70f 00SYL| GAE|. 2°6f 9°4). 9701000081 L} Z&| el obj 0084197hjl-0-YC-
uzi A 11 s qsi dd IN BN OW] UW Bu A G T Ny} 49| ©3] P3| ®) og| eg | 6 | sv v 6y a1 s

Jeyon = syun

% 130¥Vd 31VD VZ13 ¥0d VIVQA STVIIW NOILVZIYILOVEVHI TVIIWIHI




0°0S [0°00L{1°0 |2°0 [9 |0"OL |O°O%  |OOE9 {Z os@ |ooos | Mvi}go-0 jooosE [0z - [oOL |8 . [L°0 JooOLEL (9 ~ |00S |OI 9 |oo0iZ | O [aBedaAy sn
FFFEFFFEFFEFFEEQEFEFEEEEE abeJary
g-29z]ec1g 1991 |esg |0 9L|0°4LL JLUES o914z s2|226 {ozsi | ogLrjoy°) Jotooe9e|eLy |S2 1Sl 2°1[00964 2°L]s9v|2-s2jo9 loizg |£°2(E-2-91-%%i
S'%6 [S°9g J99L [v02 j6°LL[2°E9 [£°€2 066 10-02|182 |oszs | 0ss[sv 0 Jo-oov9L|8EL |21 €L |S°2 J000SLZ | 66°[9°6€18°6LISS (00LL 0°2|2-1-91-£%1
L*12 (€728 [902 [|L5€ |9°2L1vT69 [E°YL 0soLfL-12|yiE |o0l0Y | 0SOL{ £1°0[0°00%42}92 tL |sT01] 1°1j005.2 1eLjvteyliciziss joosob JL°2f1-0-91-£91
2792 f2 1y joLh  |ole je2histis | 478 ozo1}s 02]0928 | o2oL| ozoL| 2L 0jo"0009z]|€2  |£€ L€ | O°Lj0892 0°'L] 9y [s-02]0L |o02l6 |0°2)E-2-El-EYi
6°9¢ [2°0% js6L  |19g {£°gi|6°€9 [0°el otii|z-ez|goy | ogti] oiiv|ei-o |o-oozoslss |2 [Sb -] LoLjowlE 1°Li{y-yv|e-ee|se loosot |ec2iZ-L-€i-g9l
o-29116°2¢ lvsz lvsz lo°si]o-2s [o°ooi9| osoL|2°t2|LLy |02£9 | 080L} 21°0]0°0090Z}058Z 6L |syL |v°2 000691 | LoLiyTEYiL"L2|S9 {0948 2:2ji-0-£l-£%1
922 12706 (122 [1SY |6°EL|B°6S ‘6 o9LL[L-£2]0S9 | 09LL| O9LL] £L°0j0"0029%]iL s€ |9 2°110i82 2oilee9yv|i-s2|68 jooié |ET2jE-2-1i-Evi
0°%2L|¥"0€ |99 ]i6L |2°0L}0°SE |6°8 6v8 |0°21L]252 |089E | 6¥8{06°0 10°0009Li2) oL s-glse-ojooosiz | s8-| v | L l£7 020§ [l°b]2-l-LL-E%
0°9%£]0°0% |952 182 |1 ¥1]0°09L110°99 ozti|v-szl68e oLv6 |-oLti| 00 z]ocoosvei9iz |S2 [L°ILjE°E |00EL9 2°1] 69 |res2j66 (0166 [E°2|L-0-LL-&Y%1
0°62 (0708 [60E 645 |8°£1{0°0§ 0°S2 osti|o-€2]21y | osii| osil] £i-0joTo0¥8viLe 142 |22 2'1]096% 0°9] 48 | €2 |9t} |ool2L |&°2|€-2-0L-£91
0°15 |0°9€ [912 |02y |2°vi]o'LE (0721 ozzi|v-ve|62y | ozei| oz2i| €i-0]o‘o0sEg|92 g2 |98 | ZTL|0EYE .0°2} 09 |9°y2|28 |ooLit (¥°2|2-L-OL-£Yi
0°89 [0°2% |0%2 |82E [0°11{0°06 " 10°El w16 le-gileoe losts | vi8] €1-0jo-coz82|8L |21 |21 ]i6°0foo0g0L | O°L] 8y |€°8L1S0L 10OLLL 8°1}1-0-0L-£%1
0°06 |0°9% |802 {0SE [2°91|0°2L |o0°el 08119 2|82 | 08BLL] 0BLL] %1°070°00962}%1 1z |9t 2 Lj06%72 0°L] os |9-g2]6LL {00%2L |y 2)E-2-80-£91
0°%6 |0°GY 19¢1 |8%2 [0°01}0°SBE 10°8 98 127911 y£8 1v48 14°010°00L0201 sl £°8|£8°0{0%S) € lyes|L-9L|2L |089L |L°L|2-1-BO-£%i
0°€82/0°6% |SEl 10%2 [2°91]0°0S2L{0°9L ossi|o-z2lvse | osci] oseijoy o Joroozétiie 8L [S°EL| £71j088% L] 9S | 42 |4 [osaL  (L°2|1-0-BO-%Yi
0°Ly |0°8Y |882 |08y [2°£1|0°9L | 8’8 ooti}o-22|soL | ooOLl| GOLL| £1°0j0°00L6K|8 92 ]soi.§ 1°1j00LL 1°4] 18 | 2z [shL jooylL |RT2j£-2-L0-£91
0°%€ |0°9Y |62 [2%y {9:9ij0°89 | 176 ozz2l{c"v2|6ly | 0221| 022t} 21°0]0°00295|8 e |99 |- 2°ijog02 2 L9 gyjse v2]etL jool2y |9'2{2-L-20-E%)
0°99 10769 LYy |l22 |2°s1]o"es |02l oist|z 92|28z | olcl| oiel] £1°6j0°0088S[22 Y% os| £o1joves . | &1} €8 | 82 {681 [0096) [9°2|i-0-L0-€%1
0°¢y {00t |161 Je€8l [2°sL]|o°EE |02 ooil|t-22j9s2 {oiyy | 00kL] 2L°0f0°00L9L{LL .18 11| t-1jooo202 | Lot|icvyjL-ezjL9 |oige |2 2iL-0-S0-£Yl
0°5§ J0°gY |661 682 |S°ELjO°OY ‘6 octi}s-2z|o98 | ogiL| O£LL] 21°0{0°000%2| 9°5je (S 1°Ljo0%0t LT UL sY]5°22198 |0964 £-2|e-2-£0-£71
0°1L€ 10°0€ 1291 |6%2 [S°04]0°%E [0°8 118 [9°LijosL 148 148| 01°0]0°00%02]19 6L |2y {i8°0)0i5k 18°189g|y° 21|89 {0299 |2°1{Z-1-£0-E91
0°L§ |06 {122 |29t (¥ Lb|0°Ly [9°L 056 {0°6L|65€ | 0S6 | 0Sé} 21°010°0020£(8 62 |21 [56°0]06L9 G6"| 8¢ | 6L |96 10228 6°L]L-0-£0-£%1
0°€9 [0°95 [S5& |B€S [£'£L]0°L9 (0722 00Li|1-22]0592 | 0251 oOLL| 21°0|0°0025%EL- |9€ |6% 1°110428 0°1|69 j2-sejost [00%SL [2°2i£-2-20-E%
0°€9 10°89 |29% |6%L °ijotes jotie 926 15761 [00LE | 916 9.6} £17010°002£9151 0% |of [86°0{0L0S 0°2|161 | 2¢ [€81 joos?l |0°2|2-1-20-%%L
EEFEEEEEEFEEEEFFFEFEF&IQFEE 2Q-20-
uzl A 11 9sj_d9ds] 9d IN BN oWj Ud | BW Al Buj a4 ny] J3] o3| P3| ®) gl eq | 8 sy 1v 6v{ al ®3is

49341/9n = s3tun

¥ 130UVd 3LV VZ13 304 VIVQ STVLIN NOTLVZINILIVYEVHD TVIIWIHD




o APPENDIX E ,
DRILLING LOGS FOR GEOLOGIC INVESTIGATION OF THE ELZA GATE SITE




UNIT GRAPHIC "APPROX. _
i SECTION THICKNESS (FT)

. DESCRIPTION!

FILL MATERIAL 0-10

FILL - Brown (5YR4/6) to dark yellowish
brown (10YR4/2) or yellowish orange

brown (10YR7/6). Dry to moist.
Cohesiveness varies with depth. Contains
angular chert and limestone fragments,
gravel, trash, metal shavings, cable, nails,
and glass. May be mottled in appearance. .

NATURAL SOIL ' 1-14

NN

SILTY CLAY - Red (5YR4/6) to moderate
reddish brown (10R4/6) or moderate
reddish orange (19R5/6). Dry to moist.
Cohesiveness and density vary with depth.
Low to moderate plasticity. Contains
angular fragments of limestone, chert, and
siltstone, and nodules of manganese.
Mottled to tan (10Y7/6), dark yellowish
orange (10YR6/6), and moderate brown
(5YR4/6). May be intercalated with
argillaceous limestone or calcareous
siltstone. :

0-2.5

CLAYEY SILT - Medium bluish gray (5B5/1)
to pale blue (586/2). Dry to wet. Mostly
calcareous, but contains zones of angular
chert. Grades to dolomitic limestone at
base. :

BEDROCK

ARGILLACEOQUS LIMESTONE - Medium .
bluish gray (5B5/1) to light bluish gray
(5B7/1), weathers to clayey silt.

- Well-developed stylolites oriented at 60

degrees to long axis of the core and
spaced at 1- to 3-inch intervals are
common. Fossiliferous zones containing
echinoderm fragments and shells are
present. Calcite-filled fractures are also -
present. Crystals are micritic at the top and
increase in size toward the base.

1 Rock color codes from Geological Society of America Rock Color Chart.

GENERALIZED SOIL PROFILE AND STRATIGRAPHIC COLUMN

4.493876.A4
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